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���3HQGDKXOXDQ 

6HODPD� EHUWDKXQ-WDKXQ�� GXQLD� WHODK� PHQ\DNVLNDQ�
EDKZD�ORNDVL�SUR\HN�NRQVWUXNVL�PHUXSDNDQ�OLQJNXQJDQ�
\DQJ� WLGDN� Q\DPDQ� GDQ� WLGDN� DPDQ�� ,QGXVWUL� WHUVHEXW�
WHUPDVXN� GDODP� VDODK� VDWX� VHNWRU� \DQJ� UDZDQ� EDKD\D�
�/L�GNN���������0RKDPPDGL�GNN���������GDQ�PHPLOLNL�

FDWDWDQ� SDOLQJ� EXUXN� GDODP� KDO� ODSRUDQ� NHVHODPDWDQ�
NHUMD�GLDQWDUD�VHNWRU�ODLQQ\D��/LQJDUG��������%HOD\XWKDP�
GDQ� &KH-,EUDKLP�� ������� $QJND� NHPDWLDQ� GDQ� FHGHUD�
\DQJ�PHQFRORN�GL� WHPSDW�NHUMD� �0DQ�GNN���������GDQ�
GLWDPEDK�GHQJDQ�DNWLYLWDV�GL�UXDQJ�WHUEXND��EHNHUMD�GL�
NHWLQJJLDQ�GDQ� UXPLWQ\D�RSHUDVL�GLORNDVL� �:RQJ�GNN���
������WHODK�PHPEXNWLNDQ�EDKD\D�SHNHUMDDQ�NRQVWUXNVL�
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WHUVHEXW�� 0HVNLSXQ� VHNWRU� LQL� PHPEHULNDQ� ODSDQJDQ�
XVDKD�VHNLWDU����GDUL�WHQDJD�NHUMD�JOREDO��WHWDSL�VHNWRU�
LQL�PHQ\XPEDQJ�VHWLGDNQ\D����-����GDUL�NHFHODNDDQ�
\DQJ�PHPDWLNDQ��6XQLQGLMR�GDQ�=RX��������*DR�GNN���
������� 3HUVHQWDVH� \DQJ� OXDU� ELDVD� EHVDU� PHVNLSXQ�
XSD\D� GDQ� VWXGL� \DQJ� JLJLK� WHODK� GLSURPRVLNDQ� XQWXN�
PHUHIRUPDVL�NHVHODPDWDQ�SHNHUMDDQ�NRQVWUXNVL� 

7HUOHSDV� GDUL� MXPODK� NDVXV�� NHFHODNDDQ� GDODP�SUR\HN�
NRQVWUXNVL� PHQLPEXONDQ� NHUXJLDQ� ILQDQVLDO� NDUHQD�
SHQXQGDDQ� SHNHUMDDQ�� NHUXVDNDQ� SHUDODWDQ� GDQ�
PHPXGDUQ\D� UHSXWDVL� �.LP� GNN��� �������0HUHND� MXJD�
PHPLOLNL�GDPSDN�VRVLDO�GDQ�HNRQRPL�\DQJ�PHUXJLNDQ�
\DQJ�WLGDN�GDSDW�GLVDQJNDO��.LUD-NLUD�����GDUL�RQJNRV�
NHFHODNDDQ�PHUXSDNDQ�ELD\D� \DQJ� QRQ-PDWHULO� VHSHUWL�
ELD\D� SHQGHULWDDQ� GDQ� VHUWD� KLODQJQ\D� NXDOLWDV� KLGXS�
�'H�6DUDP�GNN��� �������2OHK� NDUHQD� LWX�� NHVHODPDWDQ�
PHQMDGL� LQGLNDWRU� ZDMLE� NHEHUKDVLODQ� SUR\HN�
NRQVWUXNVL�� PHQJLNXWL� ZDNWX�� ELD\D� GDQ� NXDOLWDV�
�$O]DKUDQL� GDQ� (PVOH\�� ������ *DVHPL� GNN��� �������
.HVHODPDWDQ�NRQVWUXNVL�PHQMDGL�SHUKDWLDQ�XWDPD�SDUD�
SHQHOLWL�� SUDNWLVL� GDQ� SHPEXDW� NHELMDNDQ� GLVHOXUXK�
GXQLD��WHUPDVXN�,QGRQHVLD� 

0HVNLSXQ� SUDNWLN� NHVHKDWDQ� GDQ� NHVHODPDWDQ� NHUMD�
WHODK� GLJDXQJNDQ� VHODPD� EHEHUDSD� GHNDGH�� VHNWRU�
NRQVWUXNVL� EDLN� GL� QHJDUD� PDMX� PDXSXQ� EHUNHPEDQJ��
PDVLK�PHQJDODPL�NHFHODNDDQ�WHUNDLW�SHNHUMDDQ��1DPXQ�
NHQ\DWDDQ�PHQXQMXNNDQ�EDKZD�GL�QHJDUD�EHUNHPEDQJ��
NHFHGHUDDQ� WUDJLV� GDQ� VDNLW� \DQJ� GLDODPL� ROHK� WHQDJD�
NHUMD� NRQVWUXNVL� OHELK� PHQJHULNDQ� �+lPlOlLQHQ� GNN���
�����GDQ�7DNDOD�GNN����������0HQ\XPEDQJ�OHELK�GDUL�
��� WRWDO� DQJNDWDQ� NHUMD� QDVLRQDO�� LQGXVWUL� NRQVWUXNVL�
PHQFDWDW� VHNLWDU� ���� GDUL� WRWDO� NHFHODNDDQ� NHUMD� GL�
,QGRQHVLD� �0DQJLULQJ� GDQ� /HVWDUL�� ������� \DQJ� MXJD�
UHODWLI� WLQJJL�� 6DPD� KDOQ\D� GHQJDQ� 3DNLVWDQ�� GHQJDQ�
������ GDUL� WRWDO� DQJNDWDQ� NHUMD�� VHNWRU� NRQVWUXNVLQ\D�
PHQGHULWD� ���� GDUL� FHGHUD� LQGXVWUL� GDQ� NHPDWLDQ�
�5DKHHP�GDQ�,VVD��������� 

.HFHODNDDQ�\DQJ� WHUMDGL�GL�SUR\HN�NRQVWUXNVL� WHUVHEXW�
GLGRURQJ�ROHK�EHEHUDSD�IDNWRU�VHSHUWL�SHULODNX�LQGLYLGX�
\DQJ� EHUPDFDP-PDFDP�� NDUDNWHU� ORNDVL� SUR\HN� \DQJ�
WLGDN� WHUGXJD�� SURVHV� NRQVWUXNVL� \DQJ� WLGDN� DPDQ� GDQ�
RSHUDVL� \DQJ� PHPEDKD\DNDQ� �$EGHOKDPLG� GDQ�
(YHUHWW�� ������ =DKRRU� GNN��� ������� 3UDNWLN�
NHVHODPDWDQ� GL� LQGXVWUL� SHPEDQJXQDQ� NRQVWUXNVL�
PDVLK� VHSHQXKQ\D� EHOXP� EHUNHPEDQJ�� �$ZZDG� GNN��
������PHQJDWDNDQ�� �NHVHODPDWDQ�NRQVWUXNVL�GL� QHJDUD�
EHUNHPEDQJ�PDVLK�GDODP�WDKDS�DZDO�� 

'DUL�VLVL� UHJXODVL�� VLVWHP�PDQDMHPHQ�NHVHODPDWDQ�GDQ�
NHVHKDWDQ� NHUMD� \DQJ� EHUODNX� NKXVXV� XQWXN� ELGDQJ�
NRQVWUXNVL� GLDWXU� GDODP� 3HUDWXUDQ� 0HQWHUL� 3HNHUMDDQ�
8PXP�1R����� ��357���0���������'L�EDZDK�SHUDWXUDQ�
WHUVHEXW�� VHPXD� SLKDN� \DQJ� WHUOLEDW� EHUEDJL� WXJDV� GDQ�
WDQJJXQJ� MDZDE� XQWXN� PHPDVWLNDQ� SUDNWLN�
NHVHODPDWDQ� GDQ� NHVHKDWDQ� NHUMD� GL� SUR\HN� PHUHND��
.HQGDWL� GHPLNLDQ�� UHJXODVL� \DQJ� DGD� WHUQ\DWD� WLGDN�
ELVD�PHUHGDP� WLQJJLQ\D� DQJND�NHFHODNDDQ�NRQVWUXNVL��
6HSHUWL� NHEDQ\DNDQ� QHJDUD� WUDQVLVL� GDQ� QHJDUD�
EHUNHPEDQJ�� SUR\HN� NRQVWUXNVL� ,QGRQHVLD� MXJD�
PHQJKDGDSL� NHVXOLWDQ� GDQ� WDQWDQJDQ� XQWXN�
PHQHJDNNDQ� SHUDWXUDQ� GDQ� PHQHUDSNDQ� SUDNWLN�
NHVHODPDWDQ� GHQJDQ� OHELK� EDLN�� 3UDNWLN� NHVHODPDWDQ�

\DQJ� EHUHSXWDVL� EXUXN� PHPEHUL� GDPSDN� QHJDWLI�
WHUKDGDS� LGH� PDQDMHPHQ� NHVHODPDWDQ� PHQXMX�
OLQJNXQJDQ� NHUMD� \DQJ� DPDQ� VHEDJDL� NRQVHNXHQVLQ\D�
�%HOD\XWKDP�GDQ�,EUDKLP�������� 

3HULODNX� GDQ� NRQGLVL� \DQJ� WLGDN� VHODPDW� �XQVDIH�
EHKDYLRXU�GDQ�XQVDIH�FRQGLWLRQ��PHUXSDNDQ�VDODK�VDWX�
IDNWRU� SHQ\XPEDQJ� WHUMDGLQ\D� NHFHODNDDQ� NHUMD�
GLVDPSLQJ� IDNWRU� ODLQQ\D� �5DKHHP� GDQ� ,VD�� �������
1DPXQ� GHPLNLDQ�� PHQXUXW� =KRX� GNN�� ��������
NHELDVDDQ� SDUD� SHNHUMD� GDSDW� GLSHUEDLNL� GHQJDQ�
PHQLQJNDWNDQ� LNOLP� NHVHODPDWDQ� �VDIHW\� FOLPDWH���
VHPHQWDUD�=RKDU��������PH\DNLQL�EDKZD�VDIHW\�FOLPDWH�
PHUXSDNDQ� LQGLNDWRU� \DQJ� NXDW� WHUKDGDS� NLQHUMD�
NHVHODPDWDQ��VDIHW\�SHUIRUPDQFH��� 

6D\DQJQ\D�� GDODP� SHQFDULDQ� GHQJDQ� NDWD� NXQFL�
³FRQVWUXFWLRQ� VDIHW\� LQ� ,QGRQHVLD´� PHODOXL� *RRJOH�
6FKRODU� �6HSWHPEHU� ������� VDQJDW� VHGLNLW� GLWHPXNDQ�
SXEOLNDVL� GLMXUQDO� LQWHUQDVLRQDO� \DQJ� PHPEDKDV� LVX�
LNOLP�NHVHODPDWDQ�LQL�GL�,QGRQHVLD��6HPHQWDUD�GLMXUQDO�
QDVLRQDO� FHQGHUXQJ� PHPEDKDV� DVSHN� EXGD\D�
NHVHODPDWDQ� �$QGL�� $OLIHQ�� GDQ� &KDQGUD�� �������
%HUEHGD� GHQJDQ� EXGD\D� NHVHOHPDWDQ� \DQJ� FHQGHUXQJ�
VXOLW� EHUXEDK�� LNOLP� NHVHODPDWDQ� EHUVLIDW� WHPSRUDO��
EHUJDQWXQJ� VLWXDVL� GDQ� NRQGLVL� VDDW� SHNHUMDDQ� LWX�
EHUODQJVXQJ�� 'LVDPSLQJ� LWX�� VWXGL� NHVHODPDWDQ�
NRQVWUXNVL�GL�SUR\HN�SHNHUMDDQ�MDODQ�MXJD�UHODWLI�VDQJDW�
VHGLNLW�� MLND� DGD�� $GDQ\D� JDS� RI� NQRZOHGJH� LQL�
PHQFHUPLQNDQ� EDKZD� DVSHN� VDIHW\� FOLPDWH� EHOXP�
PHQMDGL�IRNXV�SHQHOLWLDQ�GL�,QGRQHVLD��2OHK�NDUHQD�LWX��
SHQHOLWLDQ� LQL� EHUWXMXDQ� PHQJHYDOXDVL� LNOLP�
NHVHODPDWDQ� \DQJ� ZXMXG� GL� SHODNVDQDDQ� SHNHUMDDQ�
NRQVWUXNVL�� PHODOXL� VWXGL� NDVXV� SUR\HN� SHPEDQJXQDQ�
GDQ�SHPHOLKDUDDQ�MDODQ�GL�6XPDWHUD�%DUDW� 

���.DMLDQ�/LWHUDWXU 

6HFDUD� XPXP� LNOLP� NHVHODPDWDQ� �,.�� GLXNXU� SDGD�
WLQJNDW�SUR\HN�SHUXVDKDDQ�GDQ�PHUXSDNDQ�PDQLIHVWDVL�
GDUL� EXGD\D� NHVHODPDWDQ� �&KDQ� GNN�� ������ =DKRRU�
������� ,.� PHUXSDNDQ� VHEXDK� NRQVHS� \DQJ�
PXOWLGLPHQVL� GDQ� PXOWLOHYHO� \DQJ� PHQXQMXNNDQ�
SHUVHSVL� NHVHODPDWDQ� SHNHUMD� \DQJ� EHUVLIDW� VHPHQWDUD�
SDGD� VDWX� ZDNWX� WHUWHQWX� �&KH\QH� GNN�� ������� ,.�
PHQLWLNEHUDWNDQ�SDGD�VLWXDVL�NHVHODPDWDQ�\DQJ�DGD�GDQ�
GDPSDNQ\D�WHUKDGDS�SHULODNX�SHNHUMD�� 

,VWLODK� ,.� GLSRSXOHUNDQ� ROHK� =RKDU� �������� =RKDU�
������� GLGDODP� *DR� ������� PHQGHIHQLVLNDQ� LNOLP�
NHVHODPDWDQ� �,.�� VHEDJDL� ³NHVDWXDQ�NRJQLVL�PHQJHQDL�
DVSHN�NHVHODPDWDQ�RUJDQLVDVL�EHUGDVDUNDQ�SHQJDODPDQ�
UHODVL�VRVLDO�GDQ�OLQJNXQJDQ�RUJDQLVDVL�\DQJ�PHQFHUPLQNDQ�
SHUVHSVL� EHUVDPD� SDUD� SHNHUMD� WHQWDQJ� SHQWLQJQ\D�
WLQGDNDQ� VHODPDW� GDODP�SHULODNX�EHNHUMD��%DUEDUDQHOOL�
GNN�� � EHUSHQGDSDW� EDKZD� ,.� EHUVXPEHU� GDUL� LNOLP�
RUJDQLVDVL� GDQ� GLJDPEDUNDQ� VHEDJDL� SHUVHSVL� IRUPDO�
GDQ� LQIRUPDO� SHNHUMD� WHUKDGDS� NHELMDNDQ�� SUDNWHN� GDQ�
SURVHGXU� NHVHODPDWDQ� RUJDQLVDVL�� ,.� PHQJJDPEDUNDQ�
SHUVHSVL�� WLQJNDK� ODNX� GDQ� NH\DNLQDQ� WHUKDGDS�
NHVHODPDWDQ�\DQJ�FHQGHUXQJ�EHUVLIDW�WHPSRUHU�� 

,D�PHQJLGHQWLILNDVL�GHODSDQ�IDNWRU�,.�\DQJ�WHUGLUL�GDUL� 

�� $QJJDSDQ�SHQWLQJQ\D�SURJUDP�SHODWLKDQ�NHVHODPDWDQ� 
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�� 6LNDS�PDQDMHPHQ�\DQJ�GLUDVDNDQ�WHUKDGDS�NHVHODPDWDQ�� 
�� 'DPSDN�\DQJ�GLUDVDNDQ�GDUL�SHULODNX�DPDQ� WHUKDGDS�

SURPRVL� 
�� 7LQJNDW�ULVLNR�\DQJ�GLUDVDNDQ�GL�WHPSDW�NHUMD� 
�� (IHN� \DQJ� GLUDVDNDQ� GDUL� WHPSDW� NHUMD� WHUKDGDS�

NHVHODPDWDQ�� 
�� 6WDWXV�\DQJ�GLUDVDNDQ�SHWXJDV�NHVHODPDWDQ�� 
�� 'DPSDN�\DQJ�GLUDVDNDQ�GDUL�SHULODNX�DPDQ� WHUKDGDS�

VWDWXV�VRVLDO�� 
�� 6WDWXV�\DQJ�GLUDVDNDQ�GDUL�NRPLWH�NHVHODPDWDQ�� 

%HEHUDSD� SHQHOLWLDQ� EHULNXWQ\D� PHQGDSDWL� IDNWRU� \DQJ�
EHUEHGD-EHGD��%URZQ�GDQ�+ROPHV��������PHQJLGHQWLILNDVL�
WLJD� IDNWRU� \DLWX� SHUKDWLDQ� PDQDMHPHQ�� WLQGDNDQ�
PDQDMHPHQ�� GDQ� ULVLNR� ILVLN�� 6HPHQWDUD� LWX� &R\OH� GNN��
�������PHQJLGHQWLILNDVL�WXMXK�GDQ�HQDP�IDNWRU�XQWXN�GXD�
RUJDQLVDVL� \DQJ� EHUEHGD�� GDQ� LD� PHQ\LPSXONDQ� EDKZD�
IDNWRU� ,.� GDSDW� EHUXEDK�� &R[� GDQ)OLQ� �������
PHQJDWDNDQ� EDKZD� IDNWRU� ,.� WHUJDQWXQJ� MHQLV� LQGXVWUL��
0HUHND� PHQJLGHQWLILNDVL� OLPD� IDNWRU� ,.� SDGD� LQGXVWUL�
PLQ\DN� GDQ� JDV� \DQJ� WHUGLUL� GDUL� VNHSWLVLVPH� SULEDGL��
WDQJJXQJ� MDZDE� LQGLYLGX�� NHDPDQDQ� OLQJNXQJDQ� NHUMD��
HIHNWLYLWDV�SHQJDWXUDQ�NHVHODPDWDQ��GDQ�LPXQLWDV�SULEDGL�
&R[�GDQ�&R[���������&KH\QH�GNN���������PHQJLGHQWLILNDVL�
,.� GL� LQGXVWUL� PDQXIDNWXU�� GDQ�PHQHPXNDQ� OLPD� IDNWRU�
\DLWX�� PDQDMHPHQ� NHVHODPDWDQ�� NRPXQLNDVL�� WDQJJXQJ�
MDZDE� LQGLYLGX�� VWDQGDU� GDQ� WXMXDQ� NHVHODPDWDQ�� GDQ�
NHWHUOLEDWDQ�SULEDGL� 

6HPHQWDUD�LWX��ZDODXSXQ�VDPD-VDPD�GLVHNWRU�NRQVWUXNVL��
SHQHOLWLDQ� IDNWRU� ,.� MXJD�PHQGDSDWL� MXPODK� IDNWRU� \DQJ�
EHUEHGD�� )DQJ� GNN�� ������� PHQJXML� ��� YDULDEHO� \DQJ�
PHQJKDVLONDQ� ��� IDNWRU� ,.� GL� LQGXVWUL� NRQVWUXNVL� +RQJ�
.RQJ�� 6WXGL� LQL� GLODQMXWNDQ� ROHK�&KRXGKU\� GNN�� �������
GHQJDQ�PHQJJXQDNDQ����YDULDEHO�GDQ�PHQJKDVLONDQ�GXD�
IDNWRU�� ,.� GL� SUR\HN� NRQVWUXNVL� 7LRQJNRN� GL� NDML� ROHK�
=KRX� GNN�� ������� GHQJDQ� ��� YDULDEHO� GHQJDQ� MXPODK�
IDNWRU� DGDODK� HPSDW�� .DMLDQ� ,.� WHUEDUX� GL� LQGXVWUL�
NRQVWUXNVL� GLODNXNDQ� ROHK� =DKRRU� GNN�� ������� GL�
3DNLVWDQ� GHQJDQ� YDULDEHO� ,.� VHEDQ\DN� ��� SHUQ\DWDDQ��
+DVLO� DQDOLVLV� IDNWRU� PHUHGXNVL� ��� YDULDEHO� PHQMDGL� ���
YDULDEHO�,.�\DQJ�PHPEHQWXN�HPSDW�IDNWRU�,.� 

%HEHUDSD�SHQHOLWL�PHPDQGDQJ� ,.� VHEDJDL� VHEXDK�SRWUHW�
GDUL�VLIDW-VLIDW�\DQJ�PHQGDVDUL�EXGD\D�NHVHODPDWDQ��\DQJ�
ELVD�PHQJLQJDWNDQ�DGDQ\D�PDVDODK�WHUKDGDS�NHVHODPDWDQ�
\DQJ� GDSDW� GLGHWHNVL� VHEHOXP� PHPEXUXNQ\D� NLQHUMD�
NHVHODPDWDQ��6KDQQRQ�GDQ�1RUPDQ��������2¶FRUQRU�HW�DO�
�������� =RX� GDQ� 6XQLQGLMR� �������� %HEHUDSD� SHQHOLWLDQ�
WHQWDQJ� ,.� WHODK� GLODNVDQDNDQ� QDPXQ� WLGDN� VHPXD�
SHQHOLWLDQ� LWX� EHUKDVLO� GLUHSOLNDVLNDQ� OLQWDV� UHJLRQDO� GDQ�
QHJDUD��%DKDU�GDQ�&ODUNH��������&LJXODURY�HW�DO���������
$WDV�DODVDQ�WHUVHEXW�GLVDUDQNDQ�SHQHOLWLDQ�OLQWDV�NDZDVDQ�
GDQ�EXGD\D�XQWXN�PHQJDQWLVLSDVL�SHUEHGDDQ�GLPHQVL� ,.�
GDUL�SHUVSHNWLI�\DQJ�OHELK�OXDV� 

���0HWRGH�3HQHOLWLDQ 

����,QVWUXPHQ�VXUYH\ 

3HQHOLWLDQ� LQL� PHQJDGRSVL� ��� YDULDEHO� ,.� \DQJ� WHODK�
GLJXQDNDQ� =DKRRU� GNN� ������� GDODP� PHQJLQYHVWLJDVL�
NHVHODPDWDQ�NRQVWUXNVL�GL�SUR\HN�EDJXQDQ�WLQJNDW�WLQJJL�
GL� 3DNLVWDQ� �7DEHO� ���� 6HFDUD� WHRUL�� ��� YDULDEHO� ,.� LQL�

EHUDVDO� GDUL� SHUMDODQDQ� SDQMDQJ� ULVHW� WHQWDQJ� ,.� \DQJ�
EHUDZDO� GDUL� ��� EXWLU� DODW� XNXU� VXUYH\� GDUL� +HDOWK�
GDQ6DIHW\� ([HFXWLYH� ,QJJULV� �+6(� ������� %HEHUDSD�
SHQHOLWL�EHULNXWQ\D�VHSHUWL�=KRX�GNN���������PHUHGXNVL�
YDULDEHO� WHUVHEXW� PHQMDGL� ��� EXWLU� SDGD� SHQHOLWLDQ�
NRQVWUXNVL� GL� +RQJ� .RQJ� GDQ� ��� EXWLU� GL� LQGXVWUL�
NRQVWUXNVL�&LQD��=KRX�GNN����������2FFXSDWLRQDO�6DIHW\�
GDQ+HDOWK� &RXQFLO� �26+&�� +RQJ� .RQJ� MXJD�
PHODNXNDQ� ULVHW� WHUKDGDS� YDULDEHO� ,.� GDQ� PHQHWDSNDQ�
���EXWLU�,.�\DQJ�GLNHORPSRNNDQ�NH�GDODP�WXMXK�IDNWRU��
9DULDEHO� ,.� GDUL� 26+&� LQL� GLJXQDNDQ� NHPXGLDQ� ROHK�
+RQ� GNN�� ������� GHQJDQ� KDVLO� ��� EXWLU� ,.� \DQJ��
GLNDWHJRULNDQ� NH� GDODP� WLJD� IDNWRU�� 3HQHOLWLDQ� ,.�
WHUEDUX��=DKRRU�GNN���������PHQJDGRSVL�NH-���YDULDEHO�
,.� GDQ� PHQDPEDKNDQQ\D� GHQJDQ� �� EXWLU� ODLQQ\D�
VHKLQJJD� PHQMDGL� ��� EXWLU� ,.�� 6HWHODK� PHODNXNDQ�
DQDO\VLV�IDNWRU��SHQHOLWLDQQ\D�PHQJKDVLONDQ����EXWLU�,.�
\DQJ�GLNHORPSRNNDQ�NH�GDODP�HPSDW�IDNWRU� 

9DULDEHO-YDULDEHO� LQL� NHPXGLDQ� GLMDGLNDQ� SHUQ\DWDDQ-
SHUQ\DWDDQ� GL� GDODP� NXLVLRQHU�� 6HFDUD� JDULV� EHVDU�
NXLVLRQHU� SHQHOLWLDQ� WHUGLUL� GDUL� WLJD� EDJLDQ�� %DJLDQ� $�
EHULVL� SHUWDQ\DDQ� WHQWDQJ� SURILO� GHPRJUDIL�� EDJLDQ� %�
PHQJXNXU� ,.� VHPHQWDUD� EDJLDQ� &� WHQWDQJ� .LQHUMD�
.HVHODPDWDQ� �WLGDN� GLEDKDV� GDODP� WXOLVDQ� LQL��� 8QWXN�
PHQJXNXU�,.�GLJXQDNDQ�VNDOD�/LNHUW��-���6DQJDW�7LGDN�
6HWXMX�-6DQJDW�6HWXMX�� 

����-XPODK�VDPSHO 

'DODP� PHODNXNDQ� DQDOLVLV� IDNWRU�� MXPODK� DWDX� XNXUDQ�
VDPSHO� PDVLK� PHQMDGL� SHUGHEDWDQ�� $GD� \DQJ�
PHQ\DWDNDQ� EDKZD� ���� VDPSHO� VXGDK� PHQFXNXSL� MLND�
YDULDEHO� SHQJXNXUQ\D� EHWXO-EHWXO� MHODV� GDQ� DQGDO� \DQJ�
GLSHUROHK�GDUL�GDVDU�WHRUL�\DQJ�VDQJDW�NXDW��=DKRRU�GNN��
������� 6HEDOLNQ\D� PHQXUXW� +DLU� GNN�� ������� GDQ� 2NH�
GNN�� �������� XQWXN� PHQJKDVLONDQ� DQDOLVLV� IDNWRU� \DQJ�
WHJDV� PHODOXL� &RQILUPDWRU\� )DFWRU� $QDO\VLV� �&)$���
MXPODK�VDPSHO�VHEDLNQ\D���KLQJJD����NDOL�OLSDW�GDUL�MXPODK�
YDULDEHO� SHQJXNXU�� 3HQGDSDW� SHUWHQJDKDQ� PHQ\DWDNDQ�
EDKZD� ���� VDPSHO� VXGDK� PHPDGDL� XQWXN� PRGHO� \DQJ�
FXNXS�UXPLW��%DJR]]L�������0ROZXV�GNN��������� 

'DUL� XUDLDQ� GL� DWDV� GDQ� GHQJDQ� PHPSHUWLPEDQJNDQ�
VLWXDVL� SDQGHPLF� &RYLG-��� \DQJ� PDVLK� EHUODQJVXQJ��
EHUEDJDL� XVDKD� WHODK� GLODNXNDQ� XQWXN� PHQJXPSXONDQ�
GDWD� VHEDQ\DN�PXQJNLQ��*DEXQJDQ�PHWRGH� RQOLQH� GDQ�
RIIOLQH� GLODNXNDQ� XQWXN� PHQ\HEDUNDQ� NXLVLRQHU��
0D\RULWDV� GDWD� GDUL� UHVSRQGHQ� NDODQJDQ� PDQGRU� GDQ�
SHNHUMD� SUR\HN� MDODQ� GLNXPSXONDQ� PHODOXL� SHQ\HEDUDQ�
NXLVLRQHU�ODQJVXQJ��6HPHQWDUD�UHVSRQGHQ�SHQJHOROD�GDQ�
SURIHVLRQDO� SUR\HN� WHUEDQWX� GHQJDQ� VLVWHP�
RQOLQH�6DPSDL� EDWDV� ZDNWX� \DQJ� WHODK� GLWHQWXNDQ��
MXPODK� GDWD� \DQJ� WHUNXPSXO� DGDODK� ���� NXLVLRQHU��
.XLVLRQHU� GLNXPSXONDQ� GDUL� ��� SUR\HN� SHPEDQJXQDQ�
GDQ� SHPHOLKDUDDQ� MDODQ� \DQJ� EHUODQJVXQJ� GL� EHEHUDSD�
NRWD�NDEXSDWHQ� GL� 6XPEDU�� DQWDUD� ODLQ� .RWD� 3DGDQJ��
.RWD�6RORN��.DEXSDWHQ�'KDUPDVUD\D��.DEXSDWHQ�7DQDK�
'DWDU� GDQ� .DEXSDWHQ� 3DVDPDQ�� 'DWD� SURILO� VHEDUDQ�
UHVSRQGHQ�GDSDW�GLOLKDW�GDUL�7DEHO��� 

����$QDOLVLV�GDWD 

8QWXN� PHODQMXWNDQ� DQDOLVLV� NH� WDKDS� ()$�� GXD� PRGHO�
XML�\DLWX�.DLVHU-0H\HU-�2ONLQ��.02�GDQ�%DUWOHWW�WHVW�RI�
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7DEHO����9DULDEHO�LNOLP�NHVHODPDWDQ 

9DULDEHO�,NOLP�.HVHODPDWDQ +RQ�GNN�
������ 

=DKRRU�GNN�
������ 

3HUXVDKDDQ�PHPDQGDQJ�SURGXNWLYLWDV�ELDVDQ\D�OHELK�SHQWLQJ�GDULSDGD�.HVHKDWDQ�GDQ�.HVHODPDWDQ�.HUMD��.��     

3HNHUMD�VHODOX�PHQGDSDWNDQ�SHUDODWDQ�\DQJ�GLSHUOXNDQ�XQWXN�EHNHUMD�VHVXDL�GHQJDQ�SURVHGXU�.�     

6D\D�PHPDKDPL�VHXWXKQ\D�ULVLNR�.��GDQ�SRWHQVL�EDKD\D�WHUNDLW�GHQJDQ�SHNHUMDDQ�\DQJ�PHQMDGL�WDQJJXQJ�MDZDE�VD\D √   

%HEHUDSD�SURVHGXU�.��WLGDN�PHQFHUPLQNDQ�EDJDLPDQD�SHNHUMDDQ�LWX�KDUXV�GLODNXNDQ��NDUHQD�SURVHGXUQ\D�VXGDK�
NXQR�GDQ�WLGDN�SUDNWLV�VHKLQJJD�SHUOX�GLUHYLVL��PHQJLQJDW�WHNQLN�NRQVWUXNVL�PRGHUQ�   √ 

6D\D�PHUDVD�WHUOLEDW�GDODP�SHQJHPEDQJDQ�GDQ�SHQLQMDXDQ�SURVHGXU�GDQ�LQVWUXNVL�.�     

3HNHUMD�GLVLQL�VHODOX�EHNHUMD�GHQJDQ�DPDQ��KDWL-KDWL��ZDODXSXQ�PHUHND�WLGDN�GLDZDVL     

6DUDQ�DWDX�PDVXNDQ�XQWXN�SHQLQJNDWDQ�.��MDUDQJ�GLWLQGDNODQMXWL     

3HUXVDKDDQ�VDQJDW�SHGXOL�WHUKDGDS�.��SHNHUMD�\DQJ�EHNHUMD�GLVLQL √ √ 

3HUXVDKDDQ�PHPEHULNDQ�SHODWLKDQ�.��\DQJ�PHPDGDL�XQWXN�PHODNVDQDNDQ�SHNHUMDDQ�GHQJDQ�DPDQ √ √ 

3HNHUMD�PHQJDODPL�NHFHODNDDQ�NDUHQD�QDVLE�PHUHND�GDQ�EXNDQ�NDUHQD�VLNDS�WLGDN�SHGXOL�SDGD�NHVHODPDWDQ √   

%HEHUDSD�SURVHGXU�.��VXOLW�XQWXN�GLLNXWL�NDUHQD�WHUODOX�NRPSOHNV�GDQ�WLGDN�SUDNWLV √ √ 
6HPXD�RUDQJ�GLVLQL�VHODOX�PHQJJXQDNDQ�SHUDODWDQ�SHUOLQGXQJDQ�GLUL��VHSHUWL��SHOLQGXQJ�PDWD��PDVNHU��SHOLQGXQJ�
WHOLQJD��VDUXQJ�WDQJDQ��VDEXN�SHQJDPDQ��KDUQHVV��GOO��NHWLND�PHUHND�VHKDUXVQ\D�PHQJJXQDNDQ�LWX   √ 

6HPXD�RUDQJ�\DQJ�EHNHUMD�GDODP�WLP�VD\D�EHUNRPLWPHQ�VHSHQXKQ\D�SDGD�.� √ √ 

6HGLNLW�XVDKDQ�\DQJ�GLODNXNDQ�XQWXN�PHQFHJDK�NHFHODNDDQ�VDPSDL�VHVHRUDQJ�PHQJDODPL�NHFHODNDDQ��WHUOXND� √   

3LKDN�SHUXVDKDDQ�PDQDMHPHQ�PHQJKDUJDL�XVXODQ�XPSDQ�EDOLN�GDUL�SHNHUMD�WHQWDQJ�EDJDLPDQD�PHQLQJNDWNDQ�.� √ √ 

'LVLQL�VHODOX�DGD�NHVLDS�VLDJDDQ�\DQJ�EDLN�XQWXN�NHDGDDQ�GDUXUDW √ √ 

7HUNDGDQJ�SHUOX�PHQJDPELO�UHVLNR�XQWXN�PHQ\HOHVDLNDQ�SHNHUMDDQ�GDODP�ZDNWX�\DQJ�GLEHULNDQ √ √ 

6D\D�PHQJHWDKXL��MLND�PHQJLNXWL�SHUDWXUDQ�GDQ�SHURVHGXU�.���VD\D�WLGDN�DNDQ�WHUOXND��NHFHODNDDQ�     

6D\D�VDQJDW�SDKDP�WHQWDQJ�WDQJJXQJ�MDZDE�VD\D�SDGD�.� √ √ 

%HEHUDSD�WHQDJD�NHUMD�NXUDQJ�SHGXOL�SDGD�SHUDWXUDQ�GDQ�SURVHGXU�.� √   

'LVLQL�VHODOX�DGD�NRPXQLNDVL�\DQJ�EDLN�DQWDUD�SLKDN�PDQDMHPHQ�GDQ�SHNHUMD�WHQWDQJ�PDVDODK�.���VHSHUWL�
PHPEHULWDKXNDQ�QRPRU�WHOSRQ�GDUXUDW��PHPLOLNL�NRWDN�VDUDQ�GDQ�PHQJDWXU�NDPSDQ\H�NHVDGDUDQ��DZDUHQHVV� √ √ 

6HODOX�WHUVHGLD�FXNXS�RUDQJ�XQWXN�PHQ\HOHVDLNDQ�SHNHUMDDQ�VHVXDL�SURGHVXU�.�     

%HEHUDSD�SURVHGXU�.��VDQJDW�NHWDW�WHUNDLW�GHQJDQ�ULVLNR�WHUWHQWX   √ 

'LVLQL�WHUVHGLD�VXPEHU�GD\D�\DQJ�FXNXS�XQWXN�.�   √ 
%HNHUMD�GHQJDQ�DPDQ��KDWL-KDWL��SHQWLQJ�EDJL�VD\D��MLND�VD\D�LQJLQ�GLKDUJDL�ROHK�UHNDQ�NHUMD     

.��EXNDQ�XUXVDQ�GDQ�WDQJJXQJ�MDZDE�VD\D √ √ 
7HNDQDQ�XQWXN�PHQ\HOHVDLNDQ�SHNHUMDDQ�SDGD�ZDNWXQ\D�DGDODK�ZDMDU��&XNXS�ZDNWX�GLEHULNDQ�XQWXN�
PHQ\HOHVDLNDQ�NHUMD�GHQJDQ�KDWL-KDWL�   √ 

,QVSHNVL�NHVHODPDWDQ�\DQJ�UXWLQ�GLODNXNDQ�VDQJDW�PHPEDQWX�GDODP�PHQLQJNDWNDQ�.��SHNHUMD √ √ 

%HEHUDSD�NHUMD�VXOLW�GLODNXNDQ�GLVLQL�GHQJDQ�DPDQ�GLVHEDENDQ�NRQGLVL�ILVLN�ORNDVL�NHUMD √ √ 

.HFHODNDDQ�\DQJ�WHUMDGL�GLVLQL�VHODOX�GLODSRUNDQ √ √ 

5HNDQ�NHUMD�VD\D�DNDQ�EHUHDNVL�NHUDV�WHUKDGDS�RUDQJ�\DQJ�PHODQJJDU�.�   √ 

7LGDN�VHPXD�SHUDWXUDQ�DWDX�SURVHGXU�.��VXQJJXK-VXQJJXK�GLLNXWL�GLVLQL √   

$WDVDQ�VD\D�VHULQJ�EHUELFDUD�NHSDGD�VD\D��VDIHW\�WDONV��KDO-KDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�.�     

3LKDN�PDQDMHPHQ�VHODOX�PHPRWLYDVL�GDQ�PHPXML�SHNHUMD�XQWXN�EHNHUMD�DPDQ��KDWL-KDWL� √ √ 

6XSHUYLVRU��SHQJDZDV��WHUNDGDQJ�WLGDN�SHGXOL�WHUKDGDS�RUDQJ-RUDQJ�\DQJ�WLGDN�PHPSHUKDWLNDQ�.� √   

3HQJHQGDOLDQ�ULVLNR�SHNHUMDDQ�WLGDN�PHQJXUDQJL�HILVLHQVL�NHUMD�VD\D     

3HQ\HOLGLNDQ�NHFHODNDDQ�NHUMD�GLJXQDNDQ�WHUXWDPD�XQWXN�PHQJLGHQWLILNDVL�VLDSD�\DQJ�KDUXV�GLVDODKNDQ √   

6D\D�EHUSLNLU�SLKDN�PDQDMHPHQ�GLVLQL�VXGDK�PHQLQGDNODQMXWL�UHNRPHQGDVL�GDUL�SHPHULNVDDQ�NHVHODPDWDQ�GDQ�
ODSRUDQ�SHQ\HOLGLNDQ�NHFHODNDDQ�NHUMD √   

3RVWHU��VSDQGXN-VSDQGXN��GDQ�SHPEHULWDDQ�NHVHODPDWDQ�VHFDUD�HIHNWLI�GLJXQDNDQ�XQWXN�NHVDGDUDQ�NHVHODPDWDQ�NHUMD   √ 

%HNHUMD�GHQJDQ�SHUDODWDQ�\DQJ�UXVDN�VDPD�VHNDOL�WLGDN�GLL]LQNDQ     

7LGDN�DGD�WLQGDNDQ�\DQJ�GLDPELO�WHUKDGDS�PHUHND�\DQJ�PHODQJJDU�.�   √ 
-LND�VD\D�WLGDN�EHUVHGLD�EHNHUMD�XQWXN�NRQGLVL�NHUMD�\DQJ�EHUEDKD\D��PDND�VD\D�WLGDN�PHUDVDNDQ�DQFDPDQ�SDGD�
SHNHUMDDQ�VD\D�     

3HPEHQDKDQ�PHUDSLNDQ��SHUHQFDQDDQ�WDWD�OHWDN�VLWH��GLODNXNDQ�GHQJDQ�FXNXS�PHPDGDL     

7LQGDNDQ�SHQFHJDKDQ�VHSHUOXQ\D�WHODK�GLDPELO�XQWXN�PHOLQGXQJL�SHNHUMD�MDWXK�GDUL�NHWLQJJLDQ   √ 

6XSHUYLVRU�SHQJDZDV�PHODNXNDQ�DQDOLVLV�EDKD\D�SHNHUMDDQ�VHEHOXP�PHPXODL�VHWLDS�NHJLDWDQ   √ 
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VSKHULFLW\� GLODNXNDQ� WHUKDGDS� GDWD� \DQJ� DGD�� 8ML� .02�
XQWXN�PHOLKDW�NHFXNXSDQ�VDPSHO�\DQJ�GLLQGLNDVLNDQ�ROHK�
VNRU�.02�GL�DWDV�����\DQJ�EHUDUWL�EDKZD�GDSDW�GLWHULPD�
XQWXN� DQDOLVLV� IDNWRU�� 6HPHQWDUD� VNRU� XML� %DUOHWW�
PHQXQMXNNDQ� NHWHSDWDQ� GDWD� XQWXN� GLODNXNDQ� ()$� GL�
PDQD� QLODL� VLJQLILNDVQVLQ\D� OHELK� NHFLO� GDUL� ����� �+DLU�
GNN�� ������ 6KDQ� GNN� ������� 6\DUDW� WDPEDKDQ� \DQJ�
GLSDNDL� XQWXN� ()$� DGDODK� PDWULN� NRUHODVL� GDWD� \DQJ�
KDUXV� PHQXQMXNNDQ� QLODL� NRHILVLHQ� ���� DWDX� OHELK�
�2ODGLQULQ�GDQ+R������� 

6WDWLVWLFDO�3URJUDP�IRU�6RFLDO�6FLHQFH��6366��Y����WHODK�
GLJXQDNDQ� XQWXN� PHQMDODQNDQ� ()$�� $GDSXQ� NULWHULD�
NDOLEUDVL� \DQJ� GLJXQDNDQ� XQWXN� HNVWUDNVL� IDNWRU� DGDODK�
HLJHQ-YDOXH� OHELK� EHVDU� GDUL� ��� 6FUHH� SORW� WHVW� XQWXN�
PHOLKDW� JUDILN� WUHQ� YDULDEHO� WHUKDGDS� HLJHQ-YDOXH� GDQ�
+RUQ¶V�SDUDOOHO�DQDO\VLV� �+3$���+RQ�GNN��������=DKRRU�
GNN�� ������� 8QWXN� PHQGDSDWNDQ� LQWHUSUHWDVL� VWUXNWXU�
IDNWRU� \DQJ� OHELK� EDLN�� SHQHOLWLDQ� LQL� PHQJDGRSVL�
ODQJNDK� DQDOLVLV� IDNWRU� \DQJ� GLODNXNDQ� =DKRRU� GNN�
�������� 6HWHUXVQ\D� XQWXN� PHQJXNXU� NHDQGDODQ� GDQ�
NRQVLVWHQVL� PDVLQJ-PDVLQJ� IDNWRU�� VNRU� &URQEDFK¶V�
FRHIILFLHQW�DOSKD�GLVDUDQNDQ�GL�DWDV������1HWHPH\HU�GNN��
������� QDPXQ� VNRU� LWX�PDVLK� GDSDW� GLWHULPD� �+DLU� GNN��
������ NKXVXVQ\D� XQWXN� VNDOD� \DQJ� EDUX� WHUEHQWXN�
�0RKDPHG������� 

+DVLO� ()$� NHPXGLDQ� GLYDOLGDVL� GHQJDQ�$QDOLVLV� )DNWRU�
.RQILUPDWRUL� �&RQILUPDWRU\� )DFWRU� $QDO\VLV� –� &)$��
GHQJDQ� EDQWXDQ� SURJUDP� 2Q\[�� $SOLNDVL� LQL�
PHQ\HGLDNDQ�VROXVL� WHULQWHJUDVL�JUDWLV�\DQJ�PHPEHULNDQ�
SLOLKDQ-SLOLKDQ� VHSHUWL� VSHVLILNDVL� PRGHO�� ULQJNDVDQ�
HVWLPDVL�GDQ�YLVXDOLVDVL�GLVDPSLQJ�PHPLOLNL�NHPDPSXDQ�
\DQJ�PHPXQJNLQNDQ�LQWHJUDVH�GHQJDQ�SURJUDP�SHPRGHODQ�
SHUVDPDDQ� VWUXNWXU� ODLQQ\D� �YRQ� 2HUW]HQ�� %UDQGPDLHU�
GDQ� 7VDQJ� ������� 0RGHO� \DQJ� WHUNRQVWUXNVL� PHODOXL�
DSOLNDVL� LQL�VHWHUXVQ\D�GLYDOLGDVL�GHQJDQ�PHPSHUKDWLNDQ�QLODL�
SDUDPHWHU� GDUL� UHOLDELOLWDV� NRQVWUXN� GDQ� XML� NHVHVXDLDQ�

�JRRGQHVV�RI� ILW���3URVHV�SHPEDQJXQDQ�PRGHO� LQL�GDSDW�
GLMHODVNDQ�PHODOXL�LOXVWUDVL�SDGD�*DPEDU��� 

���+DVLO�GDQ�3HPEDKDVDQ 

7DEHO� �� PHQDPSLONDQ� UDQJNXPDQ� SURILO� GHPRJUDIL�
UHVSRQGHQ� SHQHOLWLDQ� LQL�� 0D\RULWDV� UHVSRQGHQ�

7DEHO����3URILO�UHVSRQGHQ 

3URILO -XPODK � 3URILO -XPODK � 

3RVLVL�-DEDWDQ 
3HQJHOROD�SUR\HN 
6LWH�0DQDJHU 
6XSHUYLVRU 
6LWH�(QJLQHHU 
6WDI�.� 
6WDI�3UR\HN 
0DQGRU 
7XNDQJ�GDQ�3HNHUMD 
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2UJDQLVDVL 
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.RQWUDNWRU 
.RQVXOWDQ 
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����WDKXQ 
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*DPEDU����%DJDQ�DOLU�SHPEDQJXQDQ�PRGHO 
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SHQHOLWLDQ� DGDODK� WXNDQJ�GDQ� SHNHUMD� SUR\HN� ���������
GHQJDQ�XPXU�EHUNLVDU�DQWDUD���-���WDKXQ�0DVLK�EHOXP�
ELVD� GLQDILNDQ� EDKZD� NDXP� 3ULD� PDVLK� PHQGRPLQDVL�
SHNHUMDDQ�NRQVWUXNVL�\DQJ�GLWXQMXNNDQ�ROHK�UHVSRQGHQ�
SHQHOLWLDQ�LQL�����������7LQJNDW�SHQGLGLNDQ�UHVSRQGHQ�
FXNXS� EHUDJDP� GDQ� WLQJJL�� QDPXQ� PDVLK� DGD� \DQJ�
WLGDN� VDPSDL� PHQJHFDS� SHQGLGLNDQ� PHQHQJDK� DWDV�
VHEDQ\DN� �������/HELK� GDUL� VHSDUXK� UHVSRQGHQ�
EHUDYLOLDVL� NHSDGD� NRQWUDNWRU� GDQ� VLVDQ\D� EHNHUMD�
VHEDJDL�$SDUDWXU�6LSLO�1HJDUD����������GDQ�NRQVXOWDQ�
������� -XPODK� UHVSRQGHQ� \DQJ� EHNHUMD� GLWHPSDW�
SHUXVDKDDQ� \DQJ� VDPD� GDODP� NXUXQ� �-�� WDKXQ� MDXK�
OHELK� EHVDU� �OHELK� ����� GLEDQGLQJ� ODLQQ\D�� 7LGDN�
EDQ\DN� UHVSRQGHQ� \DQJ� PHPLOLNL� SHQJDODPDQ� NHUMD�
GLDWDV� ��� WDKXQ�� QDPXQ� VHFDUD� NDVDU� GDSDW� GLNDWDNDQ�
EDKZD�OHELK�GDUL�����UHVSRQGHQ�WHODK�EHUSHQJDODPDQ�
OHELK�GDUL����WDKXQ��&XNXS�GLVD\DQJNDQ�EDKZD�SHODNX�
SUR\HN�MDODQ�GDODP�SHQHOLWLDQ�LQL�PDVLK�EHOXP�WHUODWLK�
GDQ�PHQGDSDWNDQ�ODWLKDQ�GDODP�KDO�.���KDQ\D��������
VDMD�\DQJ�PHPLOLNL�VHUWLILNDW�NHDKOLDQ�.��NRQVWUXNVL� 

-XPODK�����VDPSHO�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL�
KDPSLU�PHQGHNDWL� MXPODK� VDPSHO�PLQLPDO� VHEDJDLPDQD�
\DQJ�GLQ\DWDNDQ�ROHK��2NH�GNN��������� OLPD�NDOL� OLSDW�
GDUL� ��� YDULDEHO� \DQJ� GLREVHUYDVL�� QDPXQ� WHODK�
PHOHELKL�DPEDQJ�EDWDV�����VDPSHO� \DQJ�GLVDPSDLNDQ�
0ROZXV� GNN�� �������� 8ML� QRUPDOLWDV� MXJD� GLODNXNDQ�
XQWXN� PHOLKDW� GLVWULEXVL� GDWD� \DQJ� GLWXQMXNNDQ� ROHK�
QLODL� VLJQLILNDQVL� 6KDSLUR-:LON� XQWXN� VHPXD� YDULDEHO�
EHUDGD� GL� EDZDK� ������ ,QL� EHUDUWL� GDWD� WHUGLVWULEXVL�
QRUPDO� GDQ� GDSDW� GLODNXNDQ� XML-XML� QRQ-SDUDPHWULN�
ODLQQ\D� MLND� GLSHUOXNDQ� �=DKRRU� GNN�� �������+DVLO� XML�
.02� GDQ� %DUOHWW� SDGD� 7DEHO� �� PHQJLQGLNDVLNDQ�
EDKZD� NHFXNXSDQ� VDPSHO� DGDODK� PHPDGDL� �.02�  �
������� GDQ� WHUGDSDW� NRUHODVL� DQWDU� EHEHUDSD� YDULDEHO�
\DQJ� GLWXQMXNNDQ� QLODL� VLJQLILNDQVL� GLEDZDK� ������
.HGXD� VNRU� LQL� PHQJLV\DUDWNDQ� EDKZD� DQDOLVLV� IDNWRU�
OD\DN� XQWXN� GLWHUXVNDQ�� 1DPXQ� VNRU� NRUHODVL� PDWULN�
\DQJ�GLWXQMXNNDQ�SDGD�DQWL-LPDJH�FRUUHODWLRQ�WHUGDSDW�
���YDULDEHO�PHPLOLNL�QLODL�NXUDQJ�GDUL�����\DQJ�EHUDUWL�
KDUXV� GLEXDQJ� �)LHOG� ������� 2OHK� NDUHQD� LWX�� SURVHV�
()$�GLODQMXWNDQ�SDGD����YDULDEHO�\DQJ�WHUVLVD� 

+DVLO� HNVWUDNVL� DZDO� DQDOLVLV� IDNWRU� PHQXQMXNNDQ�
EDKZD� WHULGHQWLILNDVL� ��� IDNWRU� EHUGDVDUNDQ� QLODL�
HLJHQYDOXH� !� �� �7DEHO� ���� 1DPXQ� EHEHUDSD� YDULDEHO�
PHQXQMXNNDQ� QLODL� IDNWRU� ORDGLQJ� GL� EDZDK� �����
6HPHQWDUD� LWX� GDUL� JUDILN� 6FUHH� SORW� �*DPEDU� ���
PHQJLQGLNDVLNDQ� EDKZD� OHELK� NXUDQJ� �-�� IDNWRU� \DQJ�
OD\DN� WHUEHQWXN�� 8QWXN� LWX� GLJXQDNDQ� +RUQ� 3DUDOOHO�
$QDO\VLV� �+3$�� \DQJ� GLDQJJDS� OHELK� DNXUDW� GDODP�
PHQLODL� IDNWRU� \DQJ�KHQGDNQ\D�GLSDNDL� �3DOODQW� ������
=DKRRU�GNN���������+3$�PHQXQMXNNDQ�EDKZD����IDNWRU�
\DQJ� WHUEHQWXN� EHUGDVDUNDQ� HLJHQYDOXHV� WHUQ\DWD� MDXK�
OHELK�EDQ\DN��7DEHO���PHQJXDWNDQ�EDKZD�KDQ\D�HPSDW�

IDNWRU� \DQJ� OD\DN� XQWXN� GLWHULPD� \DLWX� \DQJ�
GLWXQMXNNDQ�QLODL�+3$�OHELK�NHFLO�GDUL�SDGD�HLJHQYDOXH� 

%HUGDVDUNDQ� KDO� WHUVHEXW�� SURVHV� HNVWUDNVL� NHPEDOL�
GLMDODQNDQ� GHQJDQ� PHQJJDQWL� NULWHULD� HLJHQYDOXH� !� ��
\DQJ� GLJXQDNDQ� VHEHOXPQ\D� PHQMDGL� �� IDNWRU�� 'DUL�
SURVHV� LQL�� NHPEDOL� GLDPDWL� QLODL�PDWULN�NRUHODVL�� VNRU�
NRPXQDOLWDV�� FURVV� ORDGLQJ� VHUWD� IDNWRU� ORDGLQJ�
EHUGDVDUNDQ� NULWHULD� \DQJ� GLWHWDSNDQ�� 6HEDQ\DN� ���
YDULDEHO� NHPEDOL� GLNHOXDUNDQ� NDUHQD� WLGDN� PHPHQXKL�
V\DUDW��GLDQWDUDQ\D�QLODL�NRPXQDOLWDV�\DQJ�PDVLK�NHFLO�
GDUL������GDQ�SURVHV�HNVWUDNVL�NHPEDOL�GLODNXNDQ��+DVLO�
HNVWUDNVL����YDULDEHO�\DQJ�WHUVLVD�PHQXQMXNNDQ�EDKZD�
VHPXD�V\DUDW�NRUHODVL��NRPXQDOLWDV�GDQ� IDNWRU� ORDGLQJ�
WHODK� WHUSHQXKL��.HHPSDW� VROXVL� IDNWRU� \DQJ� WHUEHQWXN�
PDPSX� PHQMHODVNDQ� ������� GDUL� WRWDO� YDULDQ� VHSHUWL�
\DQJ� GLWDPSLONDQ� SDGD�7DEHO� ��� +DVLO� LQL� OHELK� EHVDU�
GDUL� VWXGL� \DQJ� GLODNXNDQ� =DKRRU� GNN� ������� GDQ�
�2ODGLQULQ� GDQ� +R� ������ \DQJ� PDVLQJ-PDVLQJQ\D�
PHQGDSDWL� IDNWRU� \DQJ� WHULGHQWLILNDVL� PDPSX�
PHQMHODVNDQ��������GDQ�����GDUL�WRWDO�YDULDQ� 

6HEHOXP�SHQ\XVXQDQ�GDQ�SHQDPDDQ� IDNWRU� GLODNXNDQ��
SHUOX�GLSHUKDWLNDQ�VDWX�ODJL�V\DUDW�ELVD�WLGDNQ\D�VHEXDK�
IDNWRU�GLGHIHQLVLNDQ��0HQXUXW�=KRX�GNN����������SHUOX�
WLJD� YDULDEHO� VHNXUDQJ-NXUDQJQ\D� KDUXV� DGD� SDGD�
IDNWRU� \DQJ� WHUHNVWUDNVL�� VHEDOLNQ\D�<RQJ� GDQ� 3HDUFH�
������� EHUSHQGDSDW� EDKZD� GXD� YDULDEHO� VXGDK�
PHQFXNXSL� GHQJDQ� SHUWLPEDQJDQ� EDKZD� NHGXD�
YDULDEHO�VDOLQJ�EHUNRUHODVL�NXDW��U�!�������+DVLO�DQDOVLV�
PHQXQMXNNDQ� EDKZD� YDULDEHO� \DQJ� GLPDNVXG� �,.���
GDQ� ,.� ���� PHPLOLNL� QLODL� NRUHODVL� PHOHELKL� �����
PHVNLSXQ� EHUQLODL� QHJDWLI�� 'HQJDQ� GHPLNLDQ�� GDUL�
HPSDW� IDNWRU� \DQJ� WHUGHIHQLVL�� KDQ\D� WLJD� IDNWRU� \DQJ�

7DEHO����+DVLO�XML�.02�GDQ�%DUOHWW 

7HVWV�IRU�GDWD�DSSURSULDWHQHVV�IRU�FRQGXFWLQJ�IDFWRU�DQDO\VLV 

.DLVHU-0H\HU-2ONLQ��.02�� 
PHDVXUH�RI�VDPSOLQJ�DGHTXDF\ ����� 

%DUWOHWW�WHVW�RI�6SKHULFLW\ 
$SSUR[��&KL-VT 
GI�� 
6LJQLILFDQFH 

�������� 
��� 
���� 

*DPEDU����*UDILN�VFUHH�SORW 

7DEHO����3HUEDQGLQJDQ�HLJHQYDOXHV��VFUHH�SORW�GDQ�+3$ 

1R�
)DNWRU (LJHQYDOXHV 6FUHH�SORW +3$ .HSXWXVDQ 

� ����� 'LWHULPD �������� 'LWHULPD 

� ����� 'LWHULPD �������� 'LWHULPD 

� ����� 'LWHULPD �������� 'LWHULPD 

� ����� 'LWHULPD �������� 'LWHULPD 

� ����� 'LWHULPD �������� 'LWRODN 

� ����� 'LWRODN��JUDILN�
PHQXQMXNNDQ�
WUHQ�PHQGDWDU�
VHWHODK�IDNWRU� 

NH-� 

�������� 'LWRODN 

� ����� �������� 'LWRODN 

� ����� �������� 'LWRODN 

� ����� �������� 'LWRODN 

�� ����� �������� 'LWRODN 
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GDSDW� GLWHULPD�� )DNWRU� NHHPSDW� KDQ\D� PHPLOLNL� VDWX�
YDULDEHO� VHKLQJJD� WLGDN� GLSHUWLPEDQJNDQ�� 'HQJDQ�
PHPSHUKDWLNDQ� YDULDEHO-YDULDEHO� SHQ\XVXQ� NHWLJD� IDNWRU�
LNOLP� NHVHODPDWDQ� �),.��� PDND� ),.� �� GLEHUL� QDPD�
.RPLWPHQ� PDQDMHPHQ� GDQ� VXPEHUGD\D� �.06��� ),.� ��
3URVHGXU�GDQ�.HVDGDUDQ��3G.���GDQ�),.���3HUVHSVL�DWDV�
.HPDODQJDQ��3D0���7DEHO���� 

'DUL� SHQJXNXUDQ� NHDQGDODQ� GDQ� NRQVLVWHQVL� PDVLQJ-
PDVLQJ� IDNWRU�� GLSHUROHK� QLODL� &URQEDFK¶V� FRHIILFLHQW�
DOSKD�XQWXN�),.�� ��������),.��� �������GDQ�),.��� �
�������6HPXD�QLODL�DOSKD�EHUDGD�GL�DWDV�DPEDQJ�EDWDV�����
\DQJ� PHQXQMXNNDQ� NRQVLWHQVHQVL� GDQ� NHDQGDODQ� VNDOD�

\DQJ� GLJXQDNDQ� VDQJDW� WLQJJL�� +DO� \DQJ� VDPD� MXJD�
GLWXQMXNNDQ� ROHK� YDOLGLWDV� GLVNULPLQDQ� GLPDQD� WLGDN�
GLWHPXNDQQ\D� QLODL� \DQJ� PHOHELKL� ���� SDGD� PDWULN�
NRUHODVL�IDNWRU��7DEHO��� 

7LJD�VWUXNWXU�IDNWRU�\DQJ�GLSHUROHK�GDUL�()$�NHPXGLDQ�
GLYDOLGDVL�GHQJDQ�&RQILUPDWRU\�)DFWRU�$QDO\VLV��&)$��
GHQJDQ�PHQJJXQDNDQ�DSOLNDVL�2Q\[��VHEXDK�DQWDUPXND�
JUDILV� XQWXN� 6(0�� ³$SOLNDVL� LQL� PHQ\HGLDNDQ�
SHQ\HOHVDLDQ� SHPRGHODQ� JUDILV� GHQJDQ� PHQDZDUNDQ�
WUDQVLVL�\DQJ�VHGHUKDQD�XQWXN�PHPDKDPL�GHILQLVL�PRGHO�
EHUEDVLV� VNULS� GDQ� PDWULNV� \DQJ� FDQJJLK� WDQSD�
PHPSHUNHQDONDQ�QRWDVL�6(0�EHUEDVLV�VNULS�DWDX�DOMDEDU�

7DEHO����+DVLO�HNVWUDNVL����YDULDEHO 

7RWDO�9DULDQFH�([SODLQHG 

&RPSRQHQW 
,QLWLDO�(LJHQYDOXHV ([WUDFWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV 5RWDWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV 

7RWDO ��RI�
9DULDQFH 

&XPXODWLYH�
� 7RWDO ��RI�

9DULDQFH 
&XPXODWLYH�

� 7RWDO ��RI�
9DULDQFH 

&XPXODWLYH�
� 
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� ����� ������ ������ ����� ������ ������ ����� ������ ������ 
� ����� ������ ������ ����� ������ ������ ����� ������ ������ 
� ����� ����� ������ ����� ����� ������ ����� ����� ������ 
� ���� ����� ������             
� ���� ����� ������             
� ���� ����� ������             
� ���� ����� ������             
� ���� ����� ������             
�� ���� ����� ������             
�� ���� ����� ������             
�� ���� ����� �������             

7DEHO����9DULDEHO�GDQ�IDNWRU�NRQVWUXN�LNOLP�NHVHODPDWDQ 

.RGH )DNWRU�GDQ�9DULDEHO�,NOLP�.HVHODPDWDQ )DNWRU�
ORDGLQJ .RPXQDOLWDV 

 ,.�� ),.����.RPLWPHQ�PDQDMHPHQ�GDQ�VXPEHUGD\D�.���.06� 
'LVLQL�WHUVHGLD�VXPEHU�GD\D�\DQJ�FXNXS�XQWXN�.� 

  
���� 

  
���� 

,.�� 5HNDQ�NHUMD�VD\D�DNDQ�EHUHDNVL�NHUDV�WHUKDGDS�RUDQJ�\DQJ�PHODQJJDU�.� ���� ���� 

,.�� 
'LVLQL�VHODOX�DGD�NRPXQLNDVL�\DQJ�EDLN�DQWDUD�SLKDN�PDQDMHPHQ�GDQ�SHNHUMD�WHQWDQJ�
PDVDODK�.���VHSHUWL�PHPEHULWDKXNDQ�QRPRU�WHOSRQ�GDUXUDW��PHPLOLNL�NRWDN�VDUDQ�GDQ�
PHQJDWXU�NDPSDQ\H�NHVDGDUDQ��DZDUHQHVV� 

���� ���� 

,.�� 6HODOX�WHUVHGLD�FXNXS�RUDQJ�XQWXN�PHQ\HOHVDLNDQ�SHNHUMDDQ�VHVXDL�SURGHVXU�.� ���� ���� 

,.�� 3LKDN�PDQDMHPHQ�VHODOX�PHPRWLYDVL�GDQ�PHPXML�SHNHUMD�XQWXN�EHNHUMD�DPDQ��KDWL-KDWL� ���� ���� 

,.� 3HUXVDKDDQ�VDQJDW�SHGXOL�WHUKDGDS�.��SHNHUMD�\DQJ�EHNHUMD�GLVLQL ���� ���� 

,.�� 'LVLQL�VHODOX�DGD�NHVLDS�VLDJDDQ�\DQJ�EDLN�XQWXN�NHDGDDQ�GDUXUDW ���� ���� 

,.�� $WDVDQ�VD\D�VHULQJ�EHUELFDUD�NHSDGD�VD\D��VDIHW\�WDONV��KDO-KDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�.� ���� ���� 

,.�� ),.����3URVHGXU�GDQ�NHVDGDUDQ�.���3G.� 
%HEHUDSD�SURVHGXU�.��VDQJDW�NHWDW�WHUNDLW�GHQJDQ�ULVLNR�WHUWHQWX 

  
���� 

  
���� 

,.�� 7LGDN�VHPXD�SHUDWXUDQ�DWDX�SURVHGXU�.��VXQJJXK-VXQJJXK�GLLNXWL�GLVLQL ���� ���� 

,.�� 6D\D�VDQJDW�SDKDP�WHQWDQJ�WDQJJXQJ�MDZDE�VD\D�SDGD�.� ���� ���� 

,.�� 6D\D�PHQJHWDKXL��MLND�PHQJLNXWL�SHUDWXUDQ�GDQ�SHURVHGXU�.���VD\D�WLGDN�DNDQ�WHUOXND�
�NHFHODNDDQ� ���� ���� 

,.�� %HEHUDSD�WHQDJD�NHUMD�NXUDQJ�SHGXOL�SDGD�SHUDWXUDQ�GDQ�SURVHGXU�.� ���� ���� 

,.�� 
),.����3HUVHSVL�DWDV�.HPDODQJDQ�.HFHODNDDQ��3D0� 
-LND�VD\D�WLGDN�EHUVHGLD�EHNHUMD�SDGD�NRQGLVL�NHUMD�\DQJ�EHUEDKD\D��PDND�VD\D�WLGDN�
PHUDVDNDQ�DQFDPDQ�SDGD�SHNHUMDDQ�VD\D� 

  
���� 

  
���� 

,.�� 3HNHUMD�PHQJDODPL�NHFHODNDDQ�NDUHQD�QDVLE�PHUHND�GDQ�EXNDQ�NDUHQD�VLNDS�WLGDN�
SHGXOL�SDGD�NHVHODPDWDQ ���� ���� 
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EDUX´� �YRQ�2HUW]HQ��%UDQGPDLHU�GDQ�7VDQJ�������� ,.�
\DQJ� WHUGHIHQLVL� WHUGLUL� GDUL� ��� YDULDEHO�� WLJD� NRQVHS�
ODWHQ�SHUWDPD� �.06��3G.�GDQ�3D0��GDQ� VDWX�NRQVHS�
ODWHQ� NHGXD� �,.�� VHSHUWL� \DQJ� GDSDW� GLOLKDW� SDGD�
*DPEDU� ��� 6WUXNWXU� PRGHO� SHQJXNXUDQ� ,.� \DQJ�
WHUEHQWXN�VHMDODQ�GHQJDQ�SHQHOLWLDQ�VHEHOXPQ\D�VHSHUWL�
=DKRRU�� GNN�� ��������+RQ�GNN�� �������GDQ�=KRX�GNN��
������� ������ \DQJ� PHQJDQGXQJ� PRGHO� SHQJXNXUDQ�
GDQ�PRGHO�VWUXNWXUDO��0RGHO�SHQJXNXUDQ�PHQXQMXNNDQ�
DGDQ\D� KXEXQJDQ� \DQJ� GLDVDVNDQ� SDGD� YDULDEHO� \DQJ�
GLDPDWL� GDQ� NRQVHS� ODWHQ� RUGH� SHUWDPD�� VHGDQJNDQ�
PRGHO�VWUXNWXUDO�PHZDNLOL�KXEXQJDQ�WLJD�NRQVHS�ODWHQ�
RUGH� SHUWDPD� GHQJDQ� VDWX� NRQVHS� ODWHQ� RUGH� NHGXD�
�;LRQJ��GNN��������=DKRRU�GNN������� 

0RGHO�SHQJXNXUDQ�PHQJDGRSVL�SHQGHNDWDQ�NHPXQJNLQDQ�
PDNVLPDO� �PD[LPXP� OLNHOLKRRG�–�0/�� XQWXN�PHQJXNXU�
JDULV� VWUXNWXU� GDQ� IDFWRU� ORDGLQJ�� 3HQGHNDWDQ� 0/�
VHULQJ� NDOL� GLJXQDNDQ� NDUHQD� PHPEHULNDQ� PHWRGH�
HVWLPDVL� \DQJ� NXDW� �$ZDQJ�� ������� *DPEDU� ��
PHQXQMXNNDQ�VNRU�UHOLDELOLWDV�GDQ�YDOLGLWDV�PRGHO�MXJD�
PHQXQMXNNDQ� KDVLO� \DQJ� PHPXDVNDQ� GLPDQD� QLODL�
NRUHODVL�GXD�IDNWRU�,.��.06�GDQ�3G.��OHELK�EHVDU�GDUL�
����� \DQJ� PHQJLQGLNDVLNDQ� UHOLDELOLWDV� NRQVWUXN� \DQJ�
VDQJDW�EDLN��6HPHQWDUD�VDWX�IDNWRU�,.��3D0��PHPLOLNL�
QLODL� HVWLPDVL� NRUHODVL� VHGLNLW� GLEDZDK� DPEDQJ� EDWDV�
\DQJ�GLLQJLQNDQ��\DLWX������� 

.HVHVXDLDQ�PRGHO� GLWXQMXNNDQ� ROHK� QLODL� JRRGQHVV� RI�
ILW�� \DQJ� SDGD� DSOLNDVL� 2Q\[� GLLQGLNDVLNDQ� ROHK�
FRPSDUDWLYH� ILW� LQGH[� �&),�� GDQ� 7XFNHU–/HZLV� ,QGH[�
�7/,��� PDVLQJ-PDVLQJQ\D� VHEHVDU� ������ GDQ� �������
0HVNLSXQ� QLODL-QLODL� WHUVHEXW� PDVLK� EHUDGD� GL� EDZDK�
VWDQGDU� \DQJ� GLUHNRPHQGDVLNDQ�� ���� PHQXUXW� ;LRQJ�
GNN����������WHWDSL�FXNXS�PHQGHNDWL�NDUHQD�GLSHUOXNDQ�
ODJL� SURVHV� WU\-HUURU� \DQJ� FXNXS� ODPD� XQWXN�
PHQGDSDWNDQ�QLODL�UHNRPHQGDVL�WHUVHEXW��6HPHQWDUD�LWX�

NHVHVXDL� DEVROXW� PRGHO� �DEVROXWHU-ILW�� \DQJ� GDSDW�
GLEDFD� GDUL� VNRU� URRW� PHDQ� VTXDUH� HUURU� RI�
DSSUR[LPDWLRQ��506($��MXJD�PHQDPSLONDQ�QLODL�\DQJ�
GDSDW� GLWHULPD�� \DLWX� DQWDUD� ����� GDQ� �� �6HR� GNN���
������� 7HUDNKLU� QLODL� NHVHVXDLDQ� 3DUVLPRQLRXV�
�3DUVLPRQLRXV-ILW��� \DQJ� GLSHUROHK� GHQJDQ� FDUD�
PHPEDJL� VNRU�&KL� NXDGUDW� GHQJDQ� GHUDMDW� NHEHEDVDQ�
�GHJUHH� RI� IUHHGRP�� PHQXQMXNNDQ� QLODL� ������ \DQJ�
PHQXUXW�.KRVUDYL�GNN���������VHUWD�;LRQJ�GNN���������
VHEDLNQ\D�EHUQLODL�NXUDQJ�GDUL������6HEDOLNQ\D�$ZDQJ�
������� PHQJHPXNDNDQ� EDKZD� QLODL� \DQJ� NXUDQJ� GDUL�
����PDVLK�GDSDW�GLWHULPD�� 

+DVLO� SHQHOLWLDQ� LQL� GDSDW� GLEDQGLQJNDQ� GHQJDQ�
SHQHOLWLDQ� WHUGDKXOX� \DQJ� VHMHQLV� VHSHUWL� =DKRRU� GNN��
������� \DQJ�PHPSHUROHK� HPSDW� ),.� GDUL� ��� YDULDEHO�
\DQJ� PHQMHODVNDQ� ������� WRWDO� YDULDQ� GDQ� +RQ� GNN�
�������PHQJLGHQWLILNDVL�WLJD�),.�GDUL����YDULDEHO�\DQJ�
PHQJJDPEDUNDQ� ������� GDUL� WRWDO� YDULDQ�� 6HPHQWDUD�
NDMLDQ� LQL� EHUKDVLO� PHQGHIHQLVLNDQ� WLJD� ),.� GDUL� ���
YDULDEHO� \DQJ�PHQMHODVNDQ� ��������GDUL� WRWDO� YDULDQ��
'DUL� ��� YDULDEHO� WHUVHEXW�� KDQ\D� OLPD� YDULDEHO� \DLWX�
,.���,.����,.����,.���GDQ�,.���\DQJ�GLWHPXNDQ�SDGD�
SHQHOLWLDQ� =DKRRU� GNN�� ������� GDQ� +RQ� GNN� ��������
7LJD� YDULDEHO� ODLQ� \DLWX� ,.���� ,.��� GDQ� ,.���
GLWHPXNDQ�SDGD�SHQHOLWLDQ�=DKRRU�GNN���������VDMD�GDQ�
,.���� ,.��� GDQ� ,.��� SDGD� +RQ� GNN� ������� VDMD��
(PSDW� YDULDEHO� ODLQQ\D�� ,.���� ,.���� ,.��� GDQ� ,.���
WLGDN� GLWHPXNDQ� SDGD� NHGXD� VWXGL� WHUVHEXW�� +DVLO� LQL�
GDSDW�PHQJNODULILNDVL�EDKZD�SHUEHGDDQ�MHQLV�SHNHUMDDQ�
NRQVWUXNVL� PHQFLSWDNDQ� LNOLP� NHVHODPDWDQ� \DQJ�
EHUEHGD�\DQJ�GLVHEDENDQ�ROHK�SHUEHGDDQ�VLIDW�SHNHUMDDQ�
GDQ� EHQWXN� ULVLNR� DWDV� NHVHODPDWDQ� \DQJ� PXQJNLQ�
EHUODNX�� -DWXK� GDUL� NHWLQJJLDQ� DGDODK� VDODK� VDWX� ULVLNR�
NHFHODNDDQ� \DQJ� NHUDE� EHUODNX� GL� SUR\HN� NRQVWUXNVL�
EDQJXQDQ� JHGXQJ�� VHPHQWDUD� NDVXV� LQL� VDQJDW� MDUDQJ�
WHUMDGL�GL�SUR\HN�MDODQ��NHFXDOL�SHNHUMDDQ�HOHYDWHG�URDG�� 

),.�� \DLWX� 3URVHGXU� GDQ� .HVDGDUDQ� .�� DGDODK� VDODK�
VDWX� IDNWRU� ,.� \DQJ� SDOLQJ� SHQWLQJ� \DQJ� GLWHPXNDQ�
SDGD� NDMLDQ� LQL�� )DNWRU� LQL� PHPLOLNL� QLODL� NRHILVLHQ�
ODMXU� EDNX� �VWDQGDUGL]HG� SDWK� FRHIILFLHQW�� WHUWLQJJL�
GLDQWDUD�IDNWRU�,.�ODLQQ\D��\DLWX������GDQ�EHUNRQWULEXVL�
WHUKDGDS� WRWDO� YDULDQ� VHEHVDU� �������� 0HUXMXN� SDGD�
SHQHOLWLDQ-SHQHOLWLDQ� WHUNDLW�� ),.�� LQL� PHQ\HEDU� SDGD�

7DEHO����0DWULN�WUDQVIRUPDVL�NRPSRQHQ 

)DNWRU ),.�� ),.�� ),.�� 

),.��       

),.�� ����     

),.�� -���� -����   

*DPEDU����9DOLGDVL�PRGHO�SHQJXNXUDQ�,NOLP�NHVHODPDWDQ 
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IDNWRU� 3HQHUDSDQ�DWXUDQ�NHVHODPDWDQ�GDQ�SUDNWLN�NHUMD� \DQJ�
DPDQ� GDQ� IDNWRU� .HVDGDUDQ� GDQ� WDQJJXQJ� MDZDE�
NHVHODPDWDQ� �=DKRRU� GNN� ������ +RQ� GNN� ������ VHUWD�
GLWHPXNDQ�SDGD�IDNWRU�.HSHGXOLDQ�GDQ�NRPXQLNDVL�UHNDQ�
NHUMD�GDQ�IDNWRU�(NVSHNWDVL�SHQJDZDV��*DR�GNN�������� 

:DODXSXQ� )DNWRU� .RPLWPHQ� PDQDMHPHQ� GDQ�
VXPEHUGD\D� .�� �.06�� EHUNRQWULEXVL� VHEHVDU� ��������
GDUL� WRWDO� YDULDQ�� WHWDSL� EHUGDVDUNDQ� &)$�� IDNWRU� LQL�
PHPLOLNL� SHQJDUXK� \DQJ�NXDW� GHQJDQ�QLODL� VWDQGDUGL]HG�
SDWK� FRHIILFLHQW� VHEHVDU� ����� SDGD� ,.�� +DPSLU� GLVHPXD�
VWXGL� ,.� GLWHPXNDQ� IDNWRU� GHQJDQ� QDPD� \DQJ� KDPSLU�
PLULS�GHQJDQ�.06�LQL��=DKRRU�GNN��������GDQ�+RQ�GNN�
�������PHQJJXQDNDQ� LVWLODK� .RPLWPHQ�PDQDMHPHQ� GDQ�
NHWHUOLEDWDQ� NOLHQ� GL� GDODP� NHVHKDWDQ� GDQ� NHVHODPDWDQ��
VHPHQWDUD� *DR� GNN� ������� PHPDNDL� QDPD� .RPLWPHQ�
PDQDMHPHQ�DWDV���)DNWRU�LQL�GDSDW�GLWLQJNDWNDQ�MLND�SLKDN�
PDQDMHPHQ�PHPEHULND�SHUKDWLDQ�SDGD�DVSHN-DVSHN�\DQJ�
VHULQJ� WHUDEDLNDQ� VHSHUWL� PHPEDQJXQ� NRPXQLNDVL� \DQJ�
EDLN�DQWDUD�PDQDMHPHQ�GDQ�SHNHUMD��,.�����NHWHUVHGLDDQ�
VXPEHUGD\D� GDQ� SHUDODWDQ� WHUPDVXN� $3'� �,.����
�=DKRRU� GNN� �������'LOXDU� GDUL� LWX�� DVSHN� ODLQQ\D� \DQJ�
SHUOX� PHQGDSDWNDQ� SHUKDWLDQ� DGDODK� DVSHN� SHODWLKDQ�
NHVHODPDWDQ� �=DKRRU� GNN�� ������ GLPDQD� WLGDN�
WHUSHUKDWLNDQ�ROHK�UHVSRQGHQ�SHQHOLWLDQ�LQL� 

)DNWRU� ,.� NHWLJD� SDGD� SHQHOLWLDQ� LQL� GLGHIHQLVLNDQ�
VHEDJDL� 3HUVHSVL� DWDV� NHPDODQJDQ�NHFHODNDDQ� �3D0���
)DNWRU�LQL�PHQJDQGXQJ�GXD�YDULDEHO�\DLWX�DQFDPDQ�SDGD�
SHNHUMDDQ� MLND� PHQRODN� EHNHUMD� SDGD� NRQGLVL� \DQJ�
EHUEDKD\D� �,.���� GDQ� SHPLNLUDQ� EDKZD� NHFHODNDDQ�
NHPDODQJDQ� PHUXSDNDQ� QDVLE� GDQ� EXNDQ� NDUHQD�
NHWLGDNSHGXOLDQ� �,.����� 0HQDULNQ\D�� IDNWRU� LQL� WLGDN�
GLMXPSDL� SDGD� NDMLDQ-NDMLDQ� VHMHQLV�� NHFXDOL� ,.��� \DQJ�
WHUGDSDW�SDGD� IDNWRU�7DQJJXQJMDZDE�DWDV�.�� �+RQ�GNN��
�������'LSHUKDWLNDQ�GDUL� VLVL� SHUVRQDOLWL�� NHGXD� YDULDEHO�
LQL�FHQGHUXQJ�EHUNDLWDQ�GHQJDQ�EXGD\D�GDQ�NHSHUFD\DDQ�
VHEDJDLPDQD�GLNDML�ROHK�*DR�GNN���������EDKZD�SHNHUMD�
\DQJ� EHUSHJDQJ� SDGD� QLODL-QLODL� DJDPD� FHQGHUXQJ�
PHPLOLNL� SHUVHSVL� \DQJ� SRVLWLI� WHUKDGDS� ,.� GDQ�
VHEDOLNQ\D� 

���.HVLPSXODQ 

�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHPEDQJXQ� GDQ�
PHPYDOLGDVL� IDNWRU� LNOLP� NHVHODPDWDQ� NRQVWUXNVL�
SDGD� SUR\HN� MDODQ� GHQJDQ� VWXGL� NDVXV� GL� SURYLQVL�
6XPDWUD� %DUDW�� 'DWD� GLSHUROHK� GHQJDQ� FDUD�
PHQ\HEDUNDQ� NXLVLRQHU� NHSDGD� SHODNX� NRQVWUXNVL�
SDGD����SUR\HN�MDODQ�\DQJ�EHUODQJVXQJ�GL�OLPD�NRWD�
NDEXSDWHQ�GL�6XPDWHUD�%DUDW��6HEDQ\DN�����VDPSHO�
EHUKDVLO� GLNXPSXONDQ� GDQ� WHODK� GLXML� NHVHVXDLQ� GDQ�
NHFXNXSDQQ\D� PHODOXL� .DLVHU-0H\HU-2ONLQ� �.02��
GDQ� %DUWOHWW� WHVW� RI� VSKHULFLW\�� $QDOLVLV� IDNWRU�
PHQJJXQDNDQ� ()$� PHQJKDVLONDQ� WLJD� IDNWRU� ,.�
\DQJ�PDPSX�PHMHODVNDQ���������GDUL� WRWDO� YDULDQ��
.HWLJD� IDNWRU� WHUVHEXW� GLEHUL� QDPD� .RPLWPHQ�
PDQDMHPHQ� GDQ� VXPEHUGD\D� .�� �.06��� 3URVHGXU�
GDQ� NHVDGDUDQ� .�� �3G.�� GDQ� 3HUVHSVL� DWDV�
.HPDODQJDQ�.HFHODNDDQ� �3D0��� 6WUXNWXU� IDNWRU� ,.�
LQL� WHODK� GLYDOLGDVL� GHQJDQ� &)$� PHODOXL� DSOLNDVL�
2Q\[�� .HVHVXDLDQ� GDQ� YDOLGLWDV� PRGHO� GLXNXU�
GHQJDQ�PHPSHUKDWLNDQ� VNRU�506($��&),� GDQ�7),�
VHUWD�3DUVLPRQLRXV-ILW�WHVW� 

�� 3HQHOLWLDQ� LQL� PHPEHULNDQ� JDPEDUDQ� NRQGLVL� ,.�
SDGD�SUR\HN�SHPEDQJXQDQ�GDQ�SHPHOLKDUDDQ� MDODQ�
GL� 6XPDWHUD� %DUDW�� *DPEDUDQ� LQL� GDSDW� GLMDGLNDQ�
UHIHUHQVL� EDJL� SHPDQJNX� NHSHQWLQJDQ� \DQJ�
EHUJHUDN�GLELGDQJ�VDUDQD�GDQ�SUDVDUDQD�WUDQVSRUWDVL�
GDUDW� VHKLQJJD� ELVD� PHQJHWDKXL� DVSHN-DVSHN� ,.�
NHUMD� \DQJ� SHUOX� GLEHULNDQ� SHUKDWLDQ� \DQJ� OHELK�
VHULXV�� )DNWRU� SURVHGXU� GDQ� NHVDGDUDQ� DNDQ� .��
PHQMDGL� IDNWRU� WHUSHQWLQJ� GDUL� KDVLO� SHQHOLWLDQ� LQL�
\DQJ� SHUOX� GLWLQJNDWNDQ�� 3HQHOLWLDQ� LQL�
PHQ\DUDQNDQ� SURVHGXU� NHVHODPDWDQ� \DQJ� SHUOX�
GLSURPRVLNDQ� PHODOXL� SHQGLGLNDQ� GDQ� SHODWLKDQ�
NHSDGD�VHPXD�\DQJ�WHUOLEDW�GL�SUR\HN��3HQJKDUJDDQ�
EHUXSD� LQVHQWLI� VHUWD� KXNXPDQ� \DQJ� EHUVLIDW�
PHPELQD� MXJD� SHUOX� GLLPSOHPHQWDVLNDQ� DJDU�
SURVHGXU� GDSDW� EHUMDODQ� VHEDJDLPDQD� PHVWLQ\D��
6HODLQ� LWX�� VXPEHUGD\D� NHVHODPDWDQ� WHUPDVXN�
GLDQWDUDQ\D�� SHWXJDV� GDQ� SHUDODWDQ� NHVHODPDWDQ�
SHUOX�VHODOX�GLVHGLDNDQ�GDQ�GLPRQLWRU�DNWLYLWDV�GDQ�
SHQJJXQDDQ\D�� 7HUDNKLU�� SHUOX� VHODOX� GLWLQJNDWNDQ�
NRPXQLNDVL� \DQJ� EDLN� GDQ� HIHNWLI� DQWDUD� SLKDN�
PDQDMHPHQ� SUR\HN� GDQ� SHNHUMD� VHKLQJJD� SHNHUMD�
PHUDVD�GLSHUKDWLNDQ�NHVHODPDWDQQ\D� 

�� 7HPXDQ-WHPXDQ� \DQJ� GLSHUROHK� GDODP� NDMLDQ� LQL�
VHODLQ�PHQJNODULILNDVL�KDVLO-KDVLO� VWXGL� VHMHQLV� MXJD�
PHQJNRQVWUXN�IDNWRU�EDUX�\DQJ�WLGDN�GLMXPSDL�SDGD�
NDMLDQ-NDMLDQ�VHEHOXPQ\D��\DLWX�IDNWRU�3HUVHSVL�DWDV�
NHPDODQJDQ�NHFHODNDDQ� NHUMD�� )DNWRU� LQL� EHUNDLWDQ�
GHQJDQ� DVSHN� EXGD\D� GDQ� NHSHUFD\DDQ� �DJDPD���
OHELK� WHSDWQ\D� \DLWX� NHWDDWDQ� GDODP� PHQMDODQNDQ�
NHSHUFD\DDQ�� 6D\DQJQ\D� SHQHOLWLDQ� LQL� WLGDN�
PHQDQ\DNDQ�DVSHN�EXGD\D��GDHUDK�DVDO��GDQ�DJDPD�
UHVSRQGHQ� VHKLQJJD� EHOXP� ELVD� PHQ\LPSXONDQ�
EDKZD� DGD� UHODVL� XQWXN� KDO� LQL� WHUKDGDS� ,.�� 2OHK�
NDUHQDQ\D��VDQJDW�PHQDULN�XQWXN�GLJDOL�DVSHN-DVSHN�
GHPRJUDIL� UHVSRQGHQ� WHUKDGDS�YDULDEHO-YDULDEHO� ,.�
GDQ�PHOLKDW�NRUHODVL�DQWDU�DVSHN-DVSHN�WHUVHEXW� 

8FDSDQ�7HULPD�.DVLK 

3HQHOLWLDQ� LQL� GLGXNXQJ� ROHK� 'DQD� 3HQHOLWLDQ� GDQ�
3HQJDEGLDQ� 3DGD� 0DV\DUDNDW� 8QLYHUVLWDV� %XQJ� +DWWD�
7DKXQ� ������ VHVXDL� GHQJDQ� 0DWD� $QJJDUDQ� 1RPRU�
�������������� /HPEDU� .HUMD� 1RPRU� ����������������
WDQJJDO� �� -DQXDUL� ������ 3HQXOLV� PHQJXFDSNDQ� WHULPD�
NDVLK� NHSDGD� SDUD� VXUYH\RU� \DQJ� PHPEDQWX�
SHQJXPSXODQ�GDWD�VHUWD�SDUD�UHVSRQGHQ�� 

'DIWDU�3XVWDND 

$EGHOKDPLG�� 7�� 6��� GDQ� (YHUHWW�� -�� *�� ��������
,GHQWLI\LQJ�URRW�FDXVHV�RI�FRQVWUXFWLRQ�DFFLGHQWV��
-RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG�
0DQDJHPHQW������������–��� 

$O]DKUDQL��-��,���GDQ�(PVOH\��0��:����������7KH�LPSDFW�
RI�FRQWUDFWRUV¶�DWWULEXWHV�RQ�FRQVWUXFWLRQ�SURMHFW�
VXFFHVV�� $� SRVW� FRQVWUXFWLRQ� HYDOXDWLRQ��
,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW� 0DQDJHPHQW��
����������-���� 

$QGL��$���$OLIHQ��5��6���GDQ�&KDQGUD��$����������0RGHO�
SHUVDPDDQ� VWUXNWXUDO� SHQJDUXK� EXGD\D�
NHVHODPDWDQ� NHUMD� SDGD� SHULODNX� SHNHUMD� GL�
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SUR\HN� NRQVWUXNVL�� -XUQDO� 7HNQLN� 6LSLO�� �������
���-����� 

$ZDQJ��=����������6WUXFWXUDO�HTXDWLRQ�PRGHOLQJ�XVLQJ�
$026� JUDSKLF�� 8QLYHUVLWL� 7HNQRORJL� 0$5$�
3XEOLFDWLRQ�&HQWUH��6KDK�$ODP��0DOD\VLD� 

$ZZDG�� 5��� (O� 6RXNL�� 2��� GDQ� -DEERXU�� 0�� ��������
&RQVWUXFWLRQ� VDIHW\�SUDFWLFHV� DQG�FKDOOHQJHV� LQ�
D� 0LGGOH� (DVWHUQ� GHYHORSLQJ� FRXQWU\�� 6DIHW\�
6FLHQFH�������-��� 

%DJR]]L��5��3�� ��������6WUXFWXUDO� HTXDWLRQ�PRGHOV�DUH�
PRGHOOLQJ� WRROV� ZLWK� PDQ\� DPELJXLWLHV��
&RPPHQWV�DFNQRZOHGJLQJ�WKH�QHHG�IRU�FDXWLRQ�
GDQ�KXPLOLW\�LQ�WKHLU�XVH��-RXUQDO�RI�&RQVXPHU�
3V\FKRORJ\������������-���� 

%DKDUL��6��)���GDQ�&ODUNH��6����������³&URVV-YDOLGDWLRQ�
RI� DQ� HPSOR\HH� VDIHW\� FOLPDWH� PRGHO� LQ�
0DOD\VLD�´�-RXUQDO�RI�6DIHW\�5HVHDUFK�������–�� 

%DUEDUDQHOOL��&���3HWLWWD��/���GDQ�3UREVW��7��0����������
³'RHV�VDIHW\�FOLPDWH�SUHGLFW�VDIHW\�SHUIRUPDQFH�
LQ�,WDO\�DQG�WKH�86$"�&URVV-FXOWXUDO�YDOLGDWLRQ�
RI� D� WKHRUHWLFDO� PRGHO� RI� VDIHW\� FOLPDWH�´�
$FFLGHQW�$QDO\VLV�DQG�3UHYHQWLRQ��������–��� 

%HOD\XWKDP�� 6��� GDQ� ,EUDKLP�� &�� .�� ,�� &�� ��������
%DUULHUV� DQG� VWUDWHJLHV� IRU� EHWWHU� VDIHW\�
SUDFWLFHV�� 7KH� FDVH� RI� FRQVWUXFWLRQ� 60(V� LQ�
0DOD\VLD�� &RQVWUXFWLRQ� (FRQRPLFV� DQG�
%XLOGLQJ���������,'-����� 

%URZQ��5�� /��� GDQ�+ROPHV��+�� �������� ³7KH� XVH� RI� D�
IDFWRU-DQDO\WLF� SURFHGXUH� IRU� DVVHVVLQJ� WKH�
YDOLGLW\�RI�DQ�HPSOR\HH�VDIHW\�FOLPDWH�PRGHO�´�
$FFLGHQW�$QDO\VLV� DQG�3UHYHQWLRQ�� ������� ���–
����� 

&KH\QH��$���&R[��6���2OLYHU��$���GDQ�7RPDV��-����������
³0RGHOOLQJ� VDIHW\� FOLPDWH� LQ� WKH� SUHGLFWLRQ� RI�
OHYHOV� RI� VDIHW\� DFWLYLW\�´�:RUN� DQG� 6WUHVV�� ��
��������–����� 

&KRXGKU\�� 5�� 0��� )DQJ�� '��� GDQ� /LQJDUG�� +�� ��������
0HDVXULQJ� VDIHW\� FOLPDWH� RI� D� FRQVWUXFWLRQ�
FRPSDQ\�� -RXUQDO� RI� FRQVWUXFWLRQ� (QJLQHHULQJ�
DQG�0DQDJHPHQW�������������-���� 

&LJXODURY�� .��� /DQFDVWHU�� 3�� *��� &KHQ�� 3�� <���
*LWWOHPDQ�� -��� GDQ� +DLOH�� (�� ��������
³0HDVXUHPHQW� HTXLYDOHQFH� RI� D� VDIHW\� FOLPDWH�
PHDVXUH� DPRQJ� +LVSDQLF� DQG� :KLWH� 1RQ-
+LVSDQLF�FRQVWUXFWLRQ�ZRUNHUV�´�6DIHW\�6FLHQFH��
������–�� 

&R[��6��GDQ�&R[��7����������7KH�VWUXFWXUH�RI�HPSOR\HH�
DWWLWXGH� WR� VDIHW\�� D� (XURSHDQ� H[DPSOH��:RUN�
DQG�6WUHVV�������-����� 

&R[�� 6�� GDQ� )OLQ� 5�� �������� 6DIHW\� FXOWXUH��
3KLORVRSKHU
V�VWRQH�RU�PDQ�RI�VWUDZ"�:RUN�DQG�
6WUHVV������������-����� 

&R\OH�� ,�� 5��� 6OHHPDQ�� 6��'��� GDQ�$GDPV��1�� ��������
³6DIHW\� &OLPDWH�´� -RXUQDO� RI� 6DIHW\� 5HVHDUFK��
����������–���� 

'H� 6DUDP�� '��� GDQ� 7DQJ�� 6�� /�� �������� 3DLQ� DQG�
VXIIHULQJ� FRVWV� RI� SHUVRQV� LQ� FRQVWUXFWLRQ�
DFFLGHQWV��+RQJ�.RQJ�H[SHULHQFH��&RQVWUXFWLRQ�
0DQDJHPHQW�DQG�(FRQRPLFV������������-���� 

)DQJ��'��3���&KHQ��<��� GDQ�:RQJ��/�� �������� ³6DIHW\�
FOLPDWH� LQ� FRQVWUXFWLRQ� LQGXVWU\�� $� FDVH� VWXG\�
LQ� +RQJ� .RQJ�´� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ� DQG� 0DQDJHPHQW�� �������� ���–
��� 

)LHOG��$����������'LVFRYHULQJ�6WDWLVWLFV�XVLQJ�6366�IRU�
:LQGRZV�� /RQGRQ� –� 7KRXV� DQG� 2DNV� –� 1HZ�
'HOKL��6DJH�SXEOLFDWLRQV� 

*DR��%���<LX��7���GDQ�*RQ]iOH]��9����������³3UHGLFWLQJ�
VDIHW\� EHKDYLRU� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\��
'HYHORSPHQW�DQG�WHVW�RI�DQ�LQWHJUDWLYH�PRGHO�´�
6DIHW\�6FLHQFH�������–��� 

*DR�� 5�� �������� 0DQDJLQJ� FRQVWUXFWLRQ� VDIHW\� LQ�
&KLQHVH� LQWHUQDWLRQDO� FRQWUDFWRUV¶� RYHUVHDV�
SURMHFWV�� D� FDVH� LQ� 9LHWQDP�� 'RFWRUDO�
GLVVHUWDWLRQ�� +RQJ� .RQJ� 3RO\WHFKQLF�
8QLYHUVLW\��+RQJ�.RQJ� 

*DR��5��� &KDQ��$�� 3���8WDPD��:�� 3��� GDQ� =DKRRU��+��
�������� 0XOWLOHYHO� VDIHW\� FOLPDWH� DQG� VDIHW\�
SHUIRUPDQFH� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\��
'HYHORSPHQW� DQG� YDOLGDWLRQ� RI� D� WRS-GRZQ�
PHFKDQLVP�� ,QWHUQDWLRQDO� -RXUQDO� RI�
(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK����
����������� 

*DR��5��� &KDQ��$�� 3���8WDPD��:�� 3��� GDQ� =DKRRU��+��
��������:RUNHUV¶�SHUFHSWLRQV�RI� VDIHW\�FOLPDWH�
LQ�LQWHUQDWLRQDO�FRQVWUXFWLRQ�SURMHFWV��(IIHFWV�RI�
QDWLRQDOLW\�� UHOLJLRXV� EHOLHI�� DQG� HPSOR\PHQW�
PRGH�� -RXUQDO� RI� FRQVWUXFWLRQ� HQJLQHHULQJ� DQG�
PDQDJHPHQW�������������������� 

*KDVHPL�� )��� 0RKDPPDGIDP�� ,��� 6ROWDQLDQ�� $�� 5���
0DKPRXGL��6���GDQ�=DUHL��(����������6XUSULVLQJ�
LQFHQWLYH�� DQ� LQVWUXPHQW� IRU� SURPRWLQJ� VDIHW\�
SHUIRUPDQFH�RI�FRQVWUXFWLRQ� HPSOR\HHV��6DIHW\�
DQG�+HDOWK�DW�:RUN�����������-���� 

+DLU�� -�)��� -U��� %ODFN�� :�&��� %DELQ�� %�-��� 'DQHUVRQ��
5�(�� GDQ� 7DWKDP�� 5�/�� �������� 0XOWLYDULDWH�
GDWD� DQDO\VLV�� �WK� HGQ��� 3UHQWLFH-+DOO�� 8SSHU�
6DGGOH�5LYHU��1-� 

+lPlOlLQHQ��3���7DNDOD��-���GDQ�6DDUHOD��.��/����������
*OREDO� HVWLPDWHV� RI� RFFXSDWLRQDO� DFFLGHQWV��
6DIHW\�6FLHQFH������������-���� 

+RQ�� &�� .��� &KDQ�� $�� 3��� GDQ� <DP�� 0�� &�� ��������
'HWHUPLQLQJ�VDIHW\�FOLPDWH�IDFWRUV�LQ�WKH�UHSDLU��
PDLQWHQDQFH�� PLQRU� DOWHUDWLRQ�� DQG� DGGLWLRQ�
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VHFWRU� RI� +RQJ� .RQJ�� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ�DQG�0DQDJHPHQW�������������-���� 

.LP�� 1�� .��� 5DKLP�� 1�� )�� $��� ,UDQPDQHVK�� 0��� GDQ�
)RURXJKL�� %�� �������� 7KH� UROH� RI� WKH� VDIHW\�
FOLPDWH�LQ�WKH�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�VDIHW\�
PDQDJHPHQW�V\VWHPV��6DIHW\�VFLHQFH���������-��� 

.KRVUDYL�� <��� $VLOLDQ-0DKDEDGL�� +��� +DML]DGHK�� (���
+DVVDQ]DGHK-5DQJL�� 1��� GDQ� %HK]DGDQ�� $�� +��
��������6WUXFWXUDO�PRGHOLQJ�RI�VDIHW\�SHUIRUPDQFH�
LQ�FRQVWUXFWLRQ�LQGXVWU\��,UDQLDQ�MRXUQDO�RI�SXEOLF�
KHDOWK��������������� 

/L�� ;��� &KRZ�� .��� =KX�� <��� GDQ� /LQ�� <�� ��������
³(YDOXDWLQJ� WKH� LPSDFWV� RI� KLJK-WHPSHUDWXUH�
RXWGRRU� ZRUNLQJ� HQYLURQPHQWV� RQ� FRQVWUXFWLRQ�
ODERU�SURGXFWLYLW\�LQ�&KLQD��$�FDVH�VWXG\�RI�UHEDU�
ZRUNHUV�´�%XLOGLQJ�DQG�(QYLURQPHQW��������–��� 

/LQJDUG�� +�� &��� &RRNH�� 7��� GDQ�*KDUDLH�� (�� �������� ³$�
FDVH� VWXG\� DQDO\VLV� RI� IDWDO� LQFLGHQWV� LQYROYLQJ�
H[FDYDWRUV� LQ� WKH� $XVWUDOLDQ� FRQVWUXFWLRQ�
LQGXVWU\�´� (QJLQHHULQJ�� &RQVWUXFWLRQ� DQG�
$UFKLWHFWXUDO�0DQDJHPHQW������������–���� 

0DQ��6��6���&KDQ��$��+���GDQ�:RQJ��+��0����������5LVN-
WDNLQJ� EHKDYLRUV� RI� +RQJ� .RQJ� FRQVWUXFWLRQ�
ZRUNHUV–$�WKHPDWLF�VWXG\��6DIHW\�6FLHQFH��������-
��� 

0DQJLULQJ��3��GDQ�/HVWDUL��)���������&RQVWUXFWLRQ�3URMHFW�
6DIHW\� &OLPDWH� LQ� ,QGRQHVLD��.Q(� /LIH� 6FLHQFHV��
���-���� 

0RKDPHG��6����������³6DIHW\�FOLPDWH�LQ�FRQVWUXFWLRQ�VLWH�
HQYLURQPHQWV�´� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ� DQG� 0DQDJHPHQW�� ���������$6&(�
����-�������������������������–����� 

0RKDPPDGL�� $��� 7DYDNRODQ�� 0��� GDQ� .KRVUDYL�� <��
��������)DFWRUV�LQIOXHQFLQJ�VDIHW\�SHUIRUPDQFH�RQ�
FRQVWUXFWLRQ� SURMHFWV�� $� UHYLHZ�� 6DIHW\� 6FLHQFH��
��������-���� 

0ROZXV��-��-���(UGRJDQ��%���GDQ�2JXQODQD��6��2����������
³6DPSOH� VL]H� DQG�PRGHO� ILW� LQGLFHV� IRU� VWUXFWXUDO�
HTXDWLRQ� PRGHOOLQJ� �6(0��� 7KH� FDVH� RI�
FRQVWUXFWLRQ�PDQDJHPHQW�UHVHDUFK�´�%ULGJH�����–
����� 

1HWHPH\HU�� 5�� *��� %HDUGHQ�� :�� 2��� GDQ� 6KDUPD�� 6��
�������� 6FDOLQJ� SURFHGXUHV�� ,VVXHV� DQG�
DSSOLFDWLRQV��6DJH��/RV�$QJHOHV�� 

2
&RQQRU��3���%XWWUH\��6��(���2
'HD��$���GDQ�.HQQHG\��4��
�������� ³,GHQWLI\LQJ� DQG� DGGUHVVLQJ� WKH�
OLPLWDWLRQV�RI�VDIHW\�FOLPDWH� VXUYH\V´��-RXUQDO�RI�
6DIHW\�5HVHDUFK������������-��� 

2NH��$��(���2JXQVDPL��'��5���GDQ�2JXQODQD��6�� ��������
³(VWDEOLVKLQJ� D� FRPPRQ� JURXQG� IRU� WKH� XVH� RI�
VWUXFWXUDO� HTXDWLRQ� PRGHOOLQJ� IRU� FRQVWUXFWLRQ�
UHODWHG�UHVHDUFK�VWXGLHV�´�$XVWUDODVLDQ�-RXUQDO�RI�

&RQVWUXFWLRQ�(FRQRPLFV�DQG�%XLOGLQJ�����������
–��� 

2ODGLQULQ��2���GDQ�+R��&����������³&ULWLFDO�HQDEOHUV�IRU�
FRGHV� RI� HWKLFV� LPSOHPHQWDWLRQ� LQ� FRQVWUXFWLRQ�
RUJDQL]DWLRQV�´� -RXUQDO� RI� 0DQDJHPHQW� LQ�
(QJLQHHULQJ����������������� 

3DOODQW��-����������6366�VXUYLYDO�PDQXDO��$�VWHS�E\�VWHS�
JXLGH� WR�GDWD�DQDO\VLV�XVLQJ�6366�IRU�:LQGRZV�
�YHUVLRQ� ����� 2SHQ� 8QLYHUVLW\� 3UHVV��
3KLODGHOSKLD� 

5DKHHP��$���GDQ�,VVD��5����������6DIHW\�LPSOHPHQWDWLRQ�
IUDPHZRUN� IRU� 3DNLVWDQL� FRQVWUXFWLRQ� LQGXVWU\��
6DIHW\�6FLHQFH���������–���� 

5HDGHU�� 7��� 1RRUW�� 0��� 6KRUURFN�� 6��� GDQ� .LUZDQ�� %��
�������� ³6DIHW\� DQG� IURQWLHUV�� $Q� LQWHUQDWLRQDO�
VDIHW\�FXOWXUH�PRGHO�´�5LVN�$QDO\VLV������������–
���� 

6HR��'��&���7RUDEL��0��5���%ODLU��(��+���GDQ�(OOLV��1��7��
��������$�FURVV-YDOLGDWLRQ�RI�VDIHW\�FOLPDWH�VFDOH�
XVLQJ� FRQILUPDWRU\� IDFWRU� DQDO\WLF� DSSURDFK��
-RXUQDO�RI�VDIHW\�UHVHDUFK������������-����� 

6KDQ�� 0��� &KDQ�� $�� 3��� /H�� <��� GDQ� +X�� <�� ��������
,QYHVWLJDWLQJ� WKH� HIIHFWLYHQHVV� RI� UHVSRQVH�
VWUDWHJLHV� IRU�YXOQHUDELOLWLHV� WR�FRUUXSWLRQ� LQ� WKH�
&KLQHVH� SXEOLF� FRQVWUXFWLRQ� VHFWRU��6FLHQFH�DQG�
(QJLQHHULQJ�(WKLFV������������-���� 

6KDQQRQ��+�� 6��� GDQ�1RUPDQ��*��5�� �������� ³'HULYLQJ�
WKH� IDFWRU� VWUXFWXUH� RI� VDIHW\� FOLPDWH� VFDOHV´��
6DIHW\�6FLHQFH������������-���� 

6XQLQGLMR�� 5�� <��� GDQ� =RX�� 3�� ;��:�� �������� 3ROLWLFDO�
6NLOO� IRU� 'HYHORSLQJ� &RQVWUXFWLRQ� 6DIHW\�
&OLPDWH�� -RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ�
GDQ�0DQDJHPHQW�������������-����� 

7DNDOD�� -���+lPlOlLQHQ��3���6DDUHOD��.��/���<XQ��/��<���
0DQLFNDP�� .��� -LQ�� 7�� :��� ���� GDQ� /LQ�� *�� 6��
��������*OREDO�HVWLPDWHV�RI�WKH�EXUGHQ�RI�LQMXU\�
DQG� LOOQHVV� DW� ZRUN� LQ� ������ -RXUQDO� RI�
2FFXSDWLRQDO� DQG� (QYLURQPHQWDO� +\JLHQH�� ��
��������-���� 

YRQ� 2HUW]HQ�� 7��� %UDQGPDLHU�� $�� 0��� GDQ� 7VDQJ�� 6��
��������6WUXFWXUDO�HTXDWLRQ�PRGHOLQJ�ZLWK�ȍQ\[��
6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ�� $�
0XOWLGLVFLSOLQDU\�-RXUQDO������������-����� 

:X��&���6RQJ��;���:DQJ��7��GDQ�)DQJ��'����������&RUH�
GLPHQVLRQV�RI�WKH�FRQVWUXFWLRQ�VDIHW\�FOLPDWH�IRU�
D� VWDQGDUGL]HG� VDIHW\-FOLPDWH� PHDVXUHPHQW��
-RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG�
0DQDJHPHQW������������������� 

:RQJ��7��.��0���0DQ��6��6���GDQ�&KDQ��$��+��6����������
&ULWLFDO�IDFWRUV�IRU�WKH�XVH�RU�QRQ-XVH�RI�SHUVRQDO�
SURWHFWLYH� HTXLSPHQW� DPRQJVW� FRQVWUXFWLRQ�
ZRUNHUV��6DIHW\�6FLHQFH�������������� 



��� Jurnal Teknik Sipil 

0RGHO�3HQJXNXUDQ�)DNWRU�,NOLP�.HVHODPDWDQ��� 

Diterima 9 Desember 2020, Direvisi  28 Oktober  2021, Diterima untuk dipublikasikan 7 Desember 2021 

Copyright      2021 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2021.28.3.13 

<RQJ��$��*���GDQ�3HDUFH��6����������$�EHJLQQHU¶V�JXLGH�
WR� IDFWRU� DQDO\VLV�� )RFXVLQJ� RQ� H[SORUDWRU\�
IDFWRU� DQDO\VLV�� 7XWRULDOV� LQ� TXDQWLWDWLYH�
PHWKRGV�IRU�SV\FKRORJ\����������-��� 

=DKRRU�� +��� &KDQ�� $�� 3��� 0DVRRG�� 5��� &KRXGKU\�� 5��
0��� -DYHG�� $�� $��GDQ� 8WDPD�� :�� 3�� ��������
2FFXSDWLRQDO� VDIHW\� DQG� KHDOWK� SHUIRUPDQFH� LQ�
WKH� 3DNLVWDQL� FRQVWUXFWLRQ� LQGXVWU\��
VWDNHKROGHUV
�SHUVSHFWLYH��,QWHUQDWLRQDO�-RXUQDO�
RI�&RQVWUXFWLRQ�0DQDJHPHQW������������-���� 

=DKRRU��+���&KDQ��$��3���8WDPD��:��3���*DR��5��� GDQ�
0HPRQ�� 6��$�� �������� ³'HWHUPLQDQWV� RI� VDIHW\�
FOLPDWH�IRU�EXLOGLQJ�SURMHFWV��6(0-EDVHG�FURVV-
YDOLGDWLRQ� VWXG\´�� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ� DQG� 0DQDJHPHQW�� ��������
�������� 

=KRX�� 4��� )DQJ�� '�� 3��� GDQ� 0RKDPHG�� 6�� ��������
³6DIHW\� FOLPDWH� LPSURYHPHQW�� &DVH� VWXG\� LQ� D�
&KLQHVH� FRQVWUXFWLRQ� FRPSDQ\�´� -RXUQDO� RI�
&RQVWUXFWLRQ� (QJLQHHULQJ� DQG� 0DQDJHPHQW��
����������–��� 

=KRX��4���)DQJ��'��3���GDQ�:DQJ��;����������$�PHWKRG�
WR� LGHQWLI\� VWUDWHJLHV� IRU� WKH� LPSURYHPHQW� RI�
KXPDQ� VDIHW\� EHKDYLRU� E\� FRQVLGHULQJ� VDIHW\�
FOLPDWH� DQG� SHUVRQDO� H[SHULHQFH�� 6DIHW\�
6FLHQFH��������������–���� 

=RKDU�� '�� �������� ³6DIHW\� FOLPDWH� LQ� LQGXVWULDO�
RUJDQL]DWLRQV�� 7KHRUHWLFDO� DQG� DSSOLHG�
LPSOLFDWLRQV�´� -RXUQDO� RI� $SSOLHG� 3V\FKRORJ\��
���������–���� 

=RKDU�� '�� �������� 7KLUW\� \HDUV� RI� VDIHW\� FOLPDWH�
UHVHDUFK�� 5HIOHFWLRQV� DQG� IXWXUH� GLUHFWLRQV��
$FFLGHQW�$QDO\VLV�DQG�3UHYHQWLRQ�������������–
����� 

=RX��3��;��:��GDQ�6XQLQGLMR��5��<����������³6NLOOV�IRU�
PDQDJLQJ�VDIHW\�ULVN��LPSOHPHQWLQJ�VDIHW\�WDVN��
DQG� GHYHORSLQJ� SRVLWLYH� VDIHW\� FOLPDWH� LQ�
FRQVWUXFWLRQ� SURMHFW´�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ��������-���� 


